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FOREWORD 


By Theresia H. Schatz 
Staff Officer 
Transportation Research Board 


ACRP Report 68: Guidebook for Evaluating Terminal Renewal Versus Replacement Options 
provides a guidebook for airport professionals, policy makers, and industry professionals 
with a step-by-step process for conducting a business-driven evaluation of competing 
options to renew or replace airport terminal facilities. Some of the contributing factors of 
these decision-making tools include life-cycle cost, airside/landside or terminal capacity 
in relation to passenger demand, facilities obsolescence and condition, development risk, 
development schedule, changes in regulatory requirements, airline needs, operational 
constraints, tenant make-up, and airport business model. The process is repeatable and 
scalable to airports of different sizes. Furthermore, the guidebook is intended to assist 
airports in identifying the need for terminal redevelopment and selecting among com- 
peting options for renewing versus replacing existing terminal facilities. The guidebook 
promotes a sequential four-step process wherein the need for terminal redevelopment is 
determined, options are developed, evaluations are performed, and recommendations 
are documented. 


Many airport terminal facilities (e.g., terminal buildings, parking garages, and termi- 
nal roadways) are nearing the end of their design lives and/or are becoming functionally 
obsolete. In addition, airline industry changes have reduced the need for demand-driven 
expansion. These changes, as well as the financial state of most airlines, put an additional 
financial burden on airport operators to maintain current rates and charges. Very often, 
components of terminal facilities reach the end of their useful life or become significantly 
outdated long before the structural integrity of the facility reaches the end of its useful life. 
However, these components, such as mechanical and information technology systems, can 
be very difficult and costly to replace without major impacts to the facility and disruption 
to ongoing operations. Further compounding the issue is the lack of space available at many 
airports to simply construct replacement facilities and avoid much of the complexity of 
renovating existing facilities without significant disruptions. Airports with adequate space 
face tough scrutiny from the airlines to provide significant justification that new facilities 
are a more financially feasible solution than renewing the current facilities. 

Thorough analysis of the myriad relevant factors is required in order to decide whether to 
renew existing facilities or construct replacement facilities, particularly when the new facili- 
ties are not demand-driven. This detailed analysis is typically not included at the Master 
Plan level but should occur before facility programming and schematic design services are 
commissioned. Nor can this analysis be conducted by simply comparing the initial capital 
cost of multiple options, but rather must provide a total life-cycle cost outcome perspective. 
These issues can be further compounded by multiple, competing and conflicting interests of 


the various stakeholders. Achieving consensus on the most effective solution can be difficult 
without a set of decision-making tools. 

This report was developed from the research conducted for Project 07-07, “Evaluating 
Terminal Renewal versus Replacement Options” and includes a variety of airport inter- 
views with representatives from U.S. airports who recently completed similar evaluations 
to decide whether to renew or replace their aging terminal facilities over the period of 
2006 to 2011. A case study example referred to as City Airport is included as a terminal 
redevelopment case to facilitate user understanding of techniques to evaluate competing 
options. The City Airport example is intended to enhance user recognition of the general 
process, techniques, and specific tools used in the evaluation. More importantly, the City 
Airport example will facilitate user understanding of the sources of data needed to conduct 
an evaluation, synthesize separate analyses that may be undertaken by different groups 
involved in the evaluation, and interpret the analyses in terms of an airport’s Strategic Plan 
or Master Plan. 

Appendix A provides the definitions of the key terms used within the context of the 
Guidebook. Appendix B provides additional quantitative information related to the City 
Airport example application. Appendix C provides documentation for the Excel-based 
analysis templates that reflect the unique operating and business environment of a par- 
ticular airport. The templates themselves can be found on the accompanying CD (CRP- 
CD-112). Appendix D provides references to additional literature related to the concepts 
discussed in the Guidebook. A separate report, which provides background to the research 
conducted in support of the Guidebook, has been posted on the ACRP Project 07-07 web 
page at http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp? ProjectID=2807. 
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PART 1 


Introduction to, Need for, 
and Organization of 
the Guidebook 


CHAPTER 


Introduction 


This report for Airport Cooperative Research Program (ACRP) Project 07-07: “Evaluating 
Terminal Renewal Versus Replacement Options” (published as ACRP Report 68: Guidebook for 
Evaluating Terminal Renewal Versus Replacement Options, hereafter referred to as the Guidebook) 
directs the user through a step-by-step process for conducting a business-driven evaluation of 
competing options to renew or replace airport terminal facilities. The process is repeatable and 
scalable to airports of different sizes. The Guidebook is intended to assist its users in identify- 
ing the need for terminal redevelopment and selecting among competing options for renewing 
versus replacing existing terminal facilities. The Guidebook provides information, tools, and 
techniques that can be used by airport professionals, policy makers, and industry professionals 
to develop and understand the processes needed to make fully informed decisions and to clearly 
state assumptions and conclusions required for facilitating stakeholder, government agency, and 
public project and funding approvals. 


This Guidebook is based on the knowledge, expertise, opinions, and recommendations of air- 
port executives and airport industry professionals. It is also based on information the researchers 
acquired through literature reviews, interviews, and analyses. The Guidebook sets forth and 
relies upon proven techniques and tools currently being used by airport operators, as well as 
practices used in other industries with significant facility asset management requirements. 
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CHAPTER 2 


Purpose of and Need for 
the Guidebook 


Passage of the Airline Deregulation Act of 1978 began a period of rapid growth and expan- 
sion for U.S. airlines that lasted through the 1990s; however, since 2000, the effects of expansion, 
competition, increasing fuel prices, and global economic downturns have placed severe finan- 
cial constraints on these airlines. The airlines have responded by reducing capacity nationwide 
and, in some cases, consolidating. Even as airport operators were adjusting to airline service 
reductions, the September 11, 2001, terrorist attacks caused unprecedented federal oversight 
and administration of air transportation security that dramatically transformed the way airport 
terminals function. As a result, aging terminal facilities—some already nearing the end of their 
service lives—are more rapidly approaching functional obsolescence. 


As airlines reduce costs in an attempt to return to long-term profitability, airport operator 
initiatives to renew or replace aging terminal facilities frequently encounter resistance from the 
airlines. Purely demand-driven terminal replacement projects have become rare; instead, airport 
operators are just as often required to find ways to reuse terminal areas that have been “given 
back” by the airlines. Airports with underutilized space are facing scrutiny from the airlines to 
justify the replacement of aging facilities as being more cost effective than facility renewal. 


Airport operators are challenged to develop alternatives to evaluating strictly cost-driven 
approaches for renewing or replacing terminal facilities. While it may be easier to reach consen- 
sus using strictly cost-driven approaches to decision-making, such approaches may not provide 
airport operators the ability to implement long-range strategies that would improve the com- 
petitiveness of their airports. 


The purpose of this research project is to formulate guidelines for conducting a business- 
driven evaluation of competing options to renew or replace terminal facilities that is repeatable 
and scalable to airports of varying sizes. 
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CHAPTER 3 


Organization of the Guidebook 


This Guidebook initially presents a general discussion of terminal building life-cycles, moti- 
vations for, and factors that affect, terminal redevelopment at U.S. airports as well as the roles 
and responsibilities of persons and organizations undertaking major terminal redevelopment 
programs. Understanding the context in which terminal redevelopment takes place is critical 
to formulating an evaluation process that will provide decision makers with business-driven 
analyses and recommendations to align a terminal capital program with the airport operator’s 
strategic goals for the airport. Appendix A provides the definitions of key terms used within the 
context of the Guidebook. 


The Guidebook describes a preferred, sequential four-step process wherein objectives and 
needs are established, options are developed, evaluations are conducted, and recommendations 
are documented. Specifically, the four steps are as follows: 


e Step 1: Determine Need For Terminal Redevelopment 

e Step 2: Refine Terminal Redevelopment Objectives and Generate Options 
° Step 3: Evaluate Options 

e Step 4: Document Results From the Analyses 


The evaluation of options for terminal renewal versus terminal replacement is, in reality, only 
one phase of a larger process for planning terminal redevelopment. Therefore, the Guidebook 
references available literature that will assist the user in developing prerequisite information to 
prepare for the actual evaluation of competing options, which primarily occurs under Step 3. In 
the Guidebook, a case study example terminal redevelopment case referred to as City Airport is 
used to facilitate user understanding of techniques to evaluate competing options. The City Air- 
port example is intended to enhance user recognition of the general processes, techniques, and 
specific tools used in the evaluation. More importantly, the City Airport example will facilitate 
user understanding of the sources of data needed to conduct an evaluation, synthesize separate 
analyses that may be undertaken by different groups involved in the evaluation, and interpret the 
analyses in terms of an airport’s Strategic Plan or Master Plan. Appendix B provides additional 
quantitative information related to the City Airport example application. 


Airport terminals are complex facilities that exhibit vastly different characteristics in terms of 
size, air service, business arrangements, governance, and physical condition, among other char- 
acteristics. Consequently, tools described in this Guidebook should not be considered formulaic. 
Users of the Guidebook will necessarily have to adapt the templates provided in Appendix C to 
reflect the unique operating and business environment of a particular airport. Even so, users 
will find the evaluation methodology described in the Guidebook to be fully adaptable and 
easy to integrate into their existing processes for developing unique terminal-related capital 
programs. For additional information related to the concepts discussed in the Guidebook, a 
literature review is provided in Appendix D. 
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PART 2 


Conditions and Environment 
for Terminal Redevelopment 


CHAPTER 4 


Common Motivations 


Exhibit 4-1 illustrates the typical life cycle for an airport terminal building. The service life of 
the terminal begins after construction is completed, at which point operating conditions, levels 
of service, and reliability are at their highest levels, and routine maintenance is able to sustain 
“near original” terminal conditions. Over the course of the terminal’s service life, deterioration 
of the terminal’s condition naturally occurs with age and use, eventually requiring refurbishment 
or renewal of the terminal building to extend its service life. As importantly, since a terminal is 
designed to perform specific functions, the service life of a terminal is as much affected by its 
ability to perform those functions as by the condition of the building’s equipment, components, 
and systems. Consequently, the service life of a terminal facility can also be reduced by opera- 
tional, technological, and regulatory changes that denigrate its functionality. 


Many terminal buildings successfully undergo a series of renewal cycles during which building 
components and systems are refurbished, and even undergo significant changes to the original 
layout of interior spaces. However, depending on the initial design of the terminal and its age, 
subsequent terminal renewals may decrease levels of satisfaction even as the terminal’s service 
life is extended. Decreased satisfaction levels may result from compromises to budgets, expecta- 
tions, and/or mission capabilities. Eventually, over the course of repeated renewal cycles, a com- 
peting alternative to replace an existing terminal will present better value in terms of benefits 
outweighing costs. 


Table 4-1 lists common factors that motivate terminal redevelopment planning. The “location 
in process procedure” identifies the specific step within the four-step process in which the trigger 
would be applied or acted upon. Meanwhile, the “evaluation tool or procedure” identifies the 
method(s) that can be used to analyze the terminal condition related to the trigger. 


Building Age and Physical Condition 


The age and condition of a terminal are often cited individually as well as in conjunction 
with other functional deficiencies as factors that motivate terminal redevelopment planning. 
As buildings near the end of their service lives, in particular, buildings that have undergone 
previous renewals, each cycle of renewal returns less value in terms of long-term flexibility to 
accommodate constantly evolving airline initiatives, new technologies, security protocols, and 
customer expectations. 


When undertaking terminal renewals, airport operators must accommodate local and national 
building code requirements, life safety standards, and Americans with Disabilities Act (ADA) 
requirements when the scope or extent of renewal plans require increased or full compliance 
with the latest codes and standards. In many cases, seismic, exit, fire suppression, and ADA 
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Exhibit 4-1 


al Renewal Versus Replacement Options 


Terminal Building Life Cycle 


Initial Construction 
= 


ss 


TERMINAL FACILITY CONDITION 


SERVICE LIFE: 


. First Renewal 


- ee 


* ae Second Renewal 


s ae 
= 


TIME 
Initial Construction SERVICE LIFE: Renewal One SERVICE LIFE: Renewal Two 


Sources: U.S. Department of Transportation, Office of Asset Management, Life-Cycle Analysis Primer, August 2002; Ricondo & Associates, 


Inc., June 2011. 


Prepared by: Ricondo & Associates, Inc., June 2011. 


requirements may result in significant costs for planned renewal actions. Table 4-2 associates the 
factors addressed by different national building, fire, and life safety codes in determining require- 
ments to bring an existing facility into compliance with current codes. 


A 


ir Service Changes 


Changes to an airport’s air service, in terms of volume, market types, or fleet mix, may chal- 


lenge the capabilities of a terminal. Examples of air service change scenarios that affect terminal 
capabilities include: 


Declining air service resulting in excess terminal space; alternatively, increasing air service cre- 
ating demand for new terminal space that may challenge the capabilities of an existing terminal 
layout to efficiently expand. 

Market shifts, such as increased local boardings, which increase demand for landside terminal 
facilities; similarly, increased hub activity from an airline increases terminal apron and taxi- 
lane congestion. 

Introduction or increase in international service requiring U.S. Customs and Border Protec- 
tion (CBP) facilities. International routes may also be served by larger aircraft and have longer 
ground times compared to domestic routes, and thus could increase demand for airport gates. 
The widespread use of regional (Airplane Design Group II) aircraft, which requires ground 
boarding facilities or specially adapted passenger boarding bridges; alternatively, greater 
aircraft wingspans, which improve aircraft fuel efficiency, reduce terminal apron and gate 


capacity. 


Air service changes affecting an airport are typically beyond the control of the airport operator. 


They can be caused by an airline’s national network plans, actions at competing airports, local 
agreements that affect the airport’s operating hours, and even federal legislation in cases where 
an airport operates under a slot control or perimeter controls, such as the Wright Amendment 
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Table 4-2 
National Code Basis for Requiring Updated Compliance for Building Alterations 
Code Standards 
Compliance Based on: IBC BOCA NFPA ADA 
Building Area X X Xx 
Construction Cost Xx X 


Notes: ADA = Americans with Disabilities Act 
BOCA = Building Officials and Code Administrators International 
IBC = International Building Code 
NFPA = National Fire Protection Association 


Common Motivations 


Source: Ricondo & Associates, Inc., June 2011. 
Prepared by: Ricondo & Associates, Inc., June 2011. 


limitations on Dallas Love Field or federal legislation controlling slot and perimeter rules that 
limit air service at Reagan Washington National Airport. 


Often, an airline’s initiative to develop air service at an airport triggers terminal redevelop- 
ment. In such cases, the airline becomes the principal advocate, oftentimes assuming manage- 
ment over the redevelopment process. The Dallas Love Field Modernization Program and the 
Terminals 3 and 4 redevelopment at John F. Kennedy International Airport in New York are 
examples of airline-led terminal redevelopment programs. 


Functional Obsolescence 


Since terminals are designed to perform specific functions, the service life of a terminal is 
as much affected by its ability to perform those functions as it is by the age and condition of 
the terminal’s infrastructure. Functional obsolescence results from the normal evolution of air- 
line operations in terms of new aircraft; the technology used for passenger transactions and 
to improve customer service; regulatory changes affecting safety, security, and the environ- 
ment; and value-added services and concession programs intended to meet changing passenger 
demographics and expectations. A terminal’s original design can constrain an airport’s ability to 
respond to changes in how passengers and other users interface with the terminal, for example: 


e Inability of the building’s structural design in terms of column grids, floor-to-floor heights, 
and floor loads to adapt to changed terminal operational requirements 

¢ Inability of a terminal floor plan in terms of building depth or number of building floors to 
adapt to changed or added terminal operational requirements 


Certain areas of nearly every terminal have become particularly vulnerable to changes that 
have occurred within the past decade, including: 


° The increased use of self-service terminal equipment in the ticket lobby, off-site check-in 
alternatives, and airline consolidation 

e Pre-security concession areas 

e Security screening checkpoints 

° Baggage handling system areas and explosives detection system areas for screening checked 
baggage 

° Facilities and equipment used to board aircraft 

e U.S. CBP facilities 
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Optimal Use of Multiple Terminal Buildings 


Air service and regulatory changes force airport operators to rebalance terminal interior 
spaces and find new uses for excess space. The operators of airports with multiple terminals are 
being challenged to consolidate operations into fewer terminal buildings in response to airline 
consolidations. These alternatives often result in the consideration to mothball older terminal 
facilities, but capital investments in remaining terminals are still required. 


Related Airport Development and Airport Master Plan 


Other development projects included in an airport’s Master Plan or Capital Improvement 
Program (CIP) or tenant project requests can trigger terminal redevelopment. The design and 
construction of landside automated people mover systems or improvements to a runway system 
are examples in which terminal redevelopment can be triggered by airport development adjacent 
to the terminal area. In such cases, the adjacent development may constrain future development 
opportunities for an existing terminal and, as a consequence, the airport operator may initiate a 
terminal redevelopment plan to restore compromised capabilities and capacity needed to sup- 
port growth. In other cases, an adjacent development may cause terminal redevelopment to be 
expedited to enhance the terminal’s interface with adjacent improvements and leverage benefits 
from investments made in the adjacent development (e.g., the integration of a terminal station 
for a landside automated people mover system). 


Civic Aspirations 


Civic aspirations can also trigger terminal redevelopment. If passenger level of service is 
declining because of terminal age or growth in activity, policy makers may be motivated to 
improve the general attractiveness of the terminal as a “front door” to the community and con- 
tribute to regional efforts to attract new businesses and tourism or to increase land values. 


Availability of Funding 


In most cases, and particularly for smaller airports, the availability of federal AIP entitlement 
or discretionary grants can reduce local costs to a level that allows the airport operator to initiate 
or reconsider deferred terminal redevelopment programs. 


Airline Agreements 


While airline agreements do not typically create facility needs, they most often become the 
legal vehicle for initiating redevelopment. In some instances, an airport operator’s desire to 
equalize the rental rates charged to the airlines can accelerate plans to renew or redevelop ter- 
minal facilities. 


CHAPTER 5 


Contributing Factors and Guiding 
Principles that Influence the 
Evaluation Process 


Internal and external conditions that create the operating environment of an airport, which 
most often pertain to the airport’s business and facility conditions, are contributing factors that 
influence terminal redevelopment planning in general and the evaluation of competing options, 
specifically. While contributing factors can be generally categorized, the importance of any factor 
depends on its specifics and stakeholder priorities. 


Business Conditions 
Governance 


Governance pertains to the ownership, management, and funding structure of an airport. It 
also pertains to the levels of responsibility and approval authority within an airport operator’s 
organization. Airports typically operate under the jurisdiction of a city, county, or state govern- 
ment, or as a semi-autonomous authority established by legislative mandate. 


e Airports owned and operated within municipal, county, or state governments typically have 
a manager or director hired by and reporting to the first or second tier of the governmen- 
tal entity, such as the mayor or commissioner of public works. Often an advisory board is 
appointed to monitor airport conditions and performance. 

e Airports run by authorities typically report to a board appointed by a governing body (such 
as the mayor’s or governor’s office). In some cases, the board is elected. In almost all cases, the 
airport board is responsible for hiring key airport personnel and approving major operational 
changes, the annual CIP, and significant capital investments. 

e An airport’s organizational structure commonly divides staff responsibilities into discrete 
branches that have individual operating budgets and reporting structures. Branches may 
include Executive Staff, Properties and Finance, Operations, and Facilities. 


Airlines and other key stakeholders can and should also have a place in the governance of an 
airport if their airport agreements grant review and approval rights for capital development. The 
form of governance influences the evaluation process in several ways, but principally structures 
the evaluation process as well as the contributions and roles of participants. 


Reference 


e ACRP Report 36: Airport/Airline Agreements—Practices and Characteristics, 2010, provides 
information and guidance on issues related to governance in project development. 


Historical/Current Market Conditions 


Market conditions are considered in the airport’s aviation activity forecasts and can be affected 
by the economics of the community served by the airport (destination airport, international or 
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domestic markets) or the business strategy of the airlines serving the airport (hub operation, 
international or domestic markets). While nearly all communities view airports as contributing 
to economic growth and community improvement, communities experiencing strong economic 
expansion have different considerations than communities with a shrinking economic base. 


Historical and current market conditions influence the evaluation process in terms of financial 
capability, level of risk, and operational requirements. An airport’s market dictates its operational 
characteristics, for example, international (such as New York’s John F. Kennedy International 
Airport), regional (such as Wichita Mid-Continent Airport) or hub (such as Phoenix Sky Harbor 
International Airport) operations. 


Aviation Activity Forecasts 


Historically, forecasts have provided the principal basis for determining the nature and timing 
of improvements to terminal facilities. Significant terminal improvement programs should be 
supported by recently prepared and approved activity forecasts. The Federal Aviation Adminis- 
tration (FAA) prepares its Terminal Area Forecast (TAF) annually for airports receiving FAA and 
contract airport traffic control tower services. Forecasts are also prepared periodically by airport 
operators as part of Master Plans or other planning updates, and for various financial analyses, 
such as those prepared in support of the issuance of revenue bonds. Evidence of and predictions 
for growth offer information on the nature of terminal facilities that will be needed at an airport, 
along with the airport’s abilities to support investments in terminal facilities. 


Under current economic conditions, many airports are confronted with declining, stagnant, 
or slow growth forecasts, which affect the timing of decisions to rehabilitate or replace terminal 
buildings approaching obsolescence. 


References 


¢ ACRP Report 25: Airport Passenger Terminal Planning and Design: Vol. 1: Guidebook and Vol. 2: 
Spreadsheet Models and User’s Guide, 2010. 
e FAA Terminal Area Forecast Summary, published annually. 


Strategic Plan 


Airports typically have a Master Plan, if not a formal Strategic Plan, that describes the airport 
operator’s goals and objectives for the airport and defines a roadmap to provide the aviation 
services desired by the community, the airlines, and general aviation users. 


The strategic vision and near-term goals and objectives adopted by an airport’s governing 
body guide the organization of the airport’s resources and development of the airport’s capital 
infrastructure, including the terminal. The airport operator’s vision should address the needs 
of all relevant stakeholders, from airlines to concessionaires, and would include/address the fol- 
lowing issues: maintaining costs at a competitive level and ensuring that airside, terminal, and 
landside functions are operationally reliable, efficient, and easily navigated by passengers and 
aesthetically pleasing. The airport’s Strategic Plan or Master Plan forms the basis for evaluating 
terminal redevelopment options using a business-driven approach. 


Reference 
e ACRP Report 20: Strategic Planning in the Airport Industry, 2009. 


Financial Capacity 


Financial capacity pertains to an airport operator’s financial resources available to undertake 
future capital development. A financial capacity analysis is particularly critical during initial 
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planning stages as it contributes, from a financial standpoint, to defining the overall size and 
scope of a capital program. It also helps an airport operator achieve the appropriate balance 
among capital needs, financial performance, and airport user fees. When analyzing the finan- 
cial capacity of an airport enterprise, the unique conditions of the airport must be considered 
(e.g., the overall market tolerance for higher airport rates and charges may be different from one 
airport to another). Generally, as the overall cost and scope of the development increases, more 
scrutiny over justifications should be expected from stakeholders (i.e., the project’s operational 
benefits must justify the financial commitment to implement the project). 


Identifying and understanding existing airport operator funding and financial commitments 
are a key first step in measuring the remaining financial resources available to fund prospective 
capital development. 


Revenue Growth and Diversification 


In today’s challenging financial environment, airport operators are seeking opportunities to 
improve their revenue streams through non-aeronautical sources, such as: enhanced terminal 
concessions, automobile parking, compatible commercial or industrial on-airport development, 
and other non-traditional sources. With respect to terminal redevelopment, airport operators 
are increasing the value to customers from the traditional sources of non-aeronautical business 
units (retail, food and beverage, customer services, wireless/information technology, and adver- 
tising) by using new presentation concepts, diversifying brands, and target marketing. 


Reliance primarily on airline or other aeronautical revenues can increase an airport operator’s 
financial risk, especially during economic downturns when airlines can least afford increased 
airport rates and charges. This financial risk could be in the form of decreases in aeronautical 
activity or even losses of service to other airports offering more reasonable rates and charges. 
Many airport operators have internal goals to reduce their reliance on aeronautical revenue. In 
general, an airport operator with higher revenue diversification has more flexibility in approach- 
ing capital development, and may be viewed more favorably by the investment community when 
seeking to issue debt to fund capital development. 


Reference 


e ACRP Synthesis 19, Airport Revenue Diversification, 2010, provides additional guidance and 
inputs regarding the overall importance of revenue diversification. 


Facility Conditions 


Facility conditions refer to the physical state and capabilities of the terminal, including age, 
inventory of spaces, level of service, operational functionality, space utilization, and revenue 
generation. Airlines have significant interest in the condition of terminal facilities as it affects 
profitability and the perceived service offered to its customers. Airport operators have signifi- 
cant interest in the condition of terminal facilities as it directly relates to their capability to 
provide good and uniform levels of service to passengers and other tenants. Facility conditions 
should also be considered in terms of the terminal’s ability to accommodate changing technolo- 
gies, operating requirements, and business strategies. The following subsections provide a more 
detailed discussion of aspects relating to facility conditions. 


Inventory of Facility Conditions 


Inventorying facility conditions pertains to the visual and operational conditions, age, and the 
currency of facilities, systems, and equipment at the airport. Currency refers to a comparison of exist- 
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ing infrastructure to industry-standard infrastructure. Factors considered when assessing inventory 
conditions include the asset’s age in relation to its predicted life cycle. An inventory of terminal con- 
ditions should be prepared periodically with notes on maintenance costs, frequency of repair, and 
position in the component's life cycle. The inventory of conditions should be updated in preparation 
for analyzing terminal redevelopments and as part of annual updates to the airport’s CIP. 


Functionality 


In addition to a terminal approaching the end of its infrastructure service life, terminal rede- 
velopment may be motivated by changed operational and functional requirements that cannot 
be reasonably accommodated by an existing facility. Examples of operational changes include 
changes in airline lobby ticketing from agent-assisted services to self-ticketing kiosks, increasing 
acceptance of common use facilities, heightened security, airline consolidation, global alliances, 
and hub and spoke airline networks. From the preceding list, two areas of change continue to 
have profound effects on terminals: 


e Changes in systems or equipment, specifically those resulting from technological advances, 
contribute to accelerating obsolescence of existing terminal infrastructure. Examples of recent 
changes include numerous airline initiatives to expand wireless communication systems, 
which enable individuals to complete transactions using smart phones, often bypassing fixed 
infrastructure. In some cases, existing terminal infrastructure can limit benefits from adopt- 
ing new technologies; for example, older designed baggage handling systems that do not have 
automated sortation capabilities are unable to support centralized explosives detection screen- 
ing systems or fully incorporate potential benefits from common use check-in technology. 

e Regulatory changes can have pronounced effects on how passengers experience terminal 
infrastructure. Significant examples include security changes regarding the screening of pas- 
sengers and their baggage as well as the processing of international passengers arriving into 
the United States. 


References 


e ACRP Report 25: Airport Passenger Terminal Planning and Design: Vol. 1: Guidebook and Vol. 2: 
Spreadsheet Models and User’s Guide, 2010. 
e ACRP Report 10: Innovations for Airport Terminal Facilities, 2008. 


Capital Improvement Program 


Airport operators typically prepare two high-level annual budgets: one for planned operating 
expenditures (i.e., operating expenses and revenues) and another for required and/or desired 
capital investments. The latter budget is typically referred to as the CIP, which details desired 
investments planned for the next 5 to 10 years. The level of capital investment depends on a 
number of factors, including: 


e Age and condition of facilities, equipment, and systems 

e Need for new or expanded facilities based on capacity needs 

e Sustainability initiatives 

e Regulatory requirements 

e Market and service area changes 

e Technology 

e Current and future funding availability, including affect on bond ratings 
e Stakeholder input and concurrence/approvals 

e Follow-on effects on operation and maintenance (O&M) costs 

e Economic environment 
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Contributing Factors and Guiding Principles that Influence the Evaluation Process 


The extent of planning and cost-estimate preparation for the CIP depends on the project. 
Sources of estimates include: 


e Equipment pricing 
e Planning stage rough order-of-magnitude estimates; design stage cost estimates 


Planning for a renewal or replacement terminal project must consider both related and unre- 
lated CIP projects as some may be incorporated in the project while others may be made unnec- 
essary or require rescheduling. Table 5-1 summarizes the contributing factors discussed above. 


Reference 
e ACRP Report 49: Collaborative Airport Capital Planning Handbook, 2011. 
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PART 3 


Evaluation Process 
and Organization 


CHAPTER 6 


Overview of the Evaluation Process 


This chapter provides an overview of a business-driven approach to evaluating competing 
options for terminal renewal or replacement as opposed to a strictly cost-driven approach. 
The overview addresses when an airport operator should conduct the evaluation within the 
context of the larger planning process that leads to a defined capital improvement plan (CIP). 
The participants and their roles throughout the evaluation are also discussed in this chapter. 


When to Conduct an Evaluation 


The evaluation of options for terminal renewal versus replacement is, in reality, only one 
phase of a larger planning process undertaken by an airport operator in redeveloping a terminal. 
Optimally, the evaluation should be conducted as part of the airport strategic or master planning 
process, as illustrated on Exhibit 6-1. 


Recommendations resulting from the evaluation of competing options for terminal renewal 
or replacement should be incorporated into the airport’s Master Plan and CIP. Alternatively, the 
evaluation could be conducted subsequent to the Master Plan and be used to validate the Master 
Plan recommendations. Under either approach, the evaluation process, by definition, must occur 
after the airport’s mission and business objectives are defined since the purpose of the evaluation 
process is to align future capital investments in terminal redevelopment with the airport opera- 
tor’s strategic and business objectives. 


Implementing a business approach to evaluating the options of renewing or replacing termi- 
nal facilities requires a methodical process and the use of analytical techniques to produce the 
three components needed to take action, as follows: 


e A strategic business plan 

e A gap analysis representing the differences between current facility capabilities and capabili- 
ties needed to achieve strategic goals 

e Anachievable and affordable plan to meet airport needs. Consequently, the process necessar- 
ily involves components typically associated with strategic facilities planning to effectively link 
facilities to the airport operator’s core business strategies and vision. 


A prerequisite for successfully undertaking a Terminal Redevelopment Program is achieving 
consensus among the airport’s stakeholders regarding the need for terminal redevelopment. 


Basic Principles for Conducting an Evaluation 


The different stakeholders involved in the overall terminal planning process and, specifically, 
the evaluation of alternative terminal options share key goals, but individually have different 
perspectives in terms of the priorities of a project’s goals and objectives. Nevertheless, interviews 
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Exhibit 6-1 
Evaluation of Terminal Options in the Context of Overall Terminal Redevelopment Planning 
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Source: Ricondo & Associates, Inc., June 2011. 
Prepared by: Ricondo & Associates, Inc., June 2011. 


conducted with representatives from a range of different size airports uncovered fundamental 
precepts that can be considered guiding principles for conducting a thorough evaluation of 
competing terminal redevelopment options: 


e Provide a clear statement of the project objectives. 

e Investigate all reasonable alternatives to satisfy a given program objective that conforms to the 
airport’s Strategic Plan. 

e Consider alternatives in terms of their life-cycle (total) costs and operational and functional 
benefits. 

e Ensure documentation of all assumptions and factors that contribute to decisions. 

e Ensure that an appropriate balance is maintained among an airport's capital needs, the airport 
enterprise’s ability to pay for capital projects, and airline affordability. 


Airport Operator and Stakeholder Roles 


Redeveloping terminal facilities involves stakeholders with different and sometimes compet- 
ing priorities. To be successful, the evaluation process requires the commitment of the airport’s 
governing body to conduct an evaluation of terminal redevelopment options; active participa- 
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tion at all levels of the airport’s executive, business, facilities, and operational units; and regular 
interface with all significant stakeholders, particularly the airlines and federal and local agencies. 


Under certain conditions, an airline will act as the principal advocate for terminal redevel- 
opment and manage the redevelopment and evaluation process. In this case, the airline would 
assume the roles prescribed for the airport’s Facilities Planning/Design and Engineering depart- 
ments. The airport operator would retain an oversight role and coordinate between the terminal 
redevelopment and corollary developments simultaneously occurring at the airport. More com- 
monly, the airport operator acts as the principal advocate for terminal redevelopment. 


The International Facilities Management Association defines the key stages in the facilities 
planning process as: 


e Understanding: Thoroughly understanding the organization’s mission, vision, values, and goals. 


e Analyzing: Applying analytical techniques to explore possible scenarios and triggers to deter- 
mine facility needs. 


e Planning: Developing plans that meet long-range needs. 
e Acting: Implementing the plan(s). 


Exhibit 6-2 correlates an airport’s typical organizational units to the sequence of tasks that 
must be completed in a planning process for terminal redevelopment. Different organizational 


Exhibit 6-2 
Airport Roles in the Terminal Planning Process 
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units should bear primary responsibility based on their access to information and technical 
expertise. The following subsections discuss the roles of the key participants in the overall plan- 
ning process for terminal redevelopment. 


Policy Makers/Board of Directors/Executive Management 


The primary role of these entities is the establishment of airport (and project) goals and 
objectives, the airport’s mission and vision (ideally captured in the airport’s Strategic Plan), and 
oversight and staff direction. Policy makers, boards of directors, and executive management are 
most involved early in the project, setting goals, assignments, direction, and schedule; coordinat- 
ing with civic leaders and airport boards or city councils; reviewing and approving alternatives 
and evaluations; and, finally, approving the final solution and funds for the project. 


Depending on the airport/airline agreement, an airport operator may be required to do one 
or more of the following as part of the airline consultation process: 


e Conduct a meeting with the signatory airlines to present the capital project. 

e Provide written justification for the capital project. 

e Provide cost estimates and a funding plan for the capital project. 

e Provide drawings anda time schedule for the capital project. 

e Estimate the financial impacts on the airlines resulting from the capital project (including 
capital cost, operating expense, and nonairline revenue impacts). 

e Allowa certain period of time for the signatory airlines to assess the capital project and submit 
their approval/disapproval, which is also referred to as majority-in-interest (MII) approval 
(e.g., 2 weeks, 30 days). 


Facilities Engineering and Maintenance 


The primary role of Facilities Engineering and Maintenance is operating and maintaining 
the terminal facility, including repairs and systems replacement when required. These depart- 
ments are involved throughout the project development period, identifying facility conditions, 
life-cycle status, and costs to repair, renew, or replace various facility elements. These depart- 
ments also have a role in defining terminal development phasing requirements, particularly with 
respect to ongoing operations during construction. 


Business and Finance 


The primary role of Business and Finance is identifying revenue and funding sources; calculat- 
ing performance measures related to return on investment, cash flow, and funding requirements 
and capabilities; and evaluating financial risks of different project options. Additionally, the Busi- 
ness and Finance groups are typically involved in determining how the project may impact airline 
agreements and in coordinating with the financing team on potential bond issue requirements. 


Airline Consultation 


Airlines need to achieve profitability in an extremely competitive and dynamic industry to 
have a sustainable operation. While airport rates and charges or even just terminal costs as a 
percentage of total airline operating costs may not be as considerable as some other expense 
categories, such as fuel or labor, they are still significant enough to warrant attention. The air- 
lines are important stakeholders in the airports they serve, and it is suggested that their input 
be considered and that they be consulted early in the process because they are, in many cases, 
the primary users of terminal and related facilities. The treatment of capital control and con- 
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sultation provisions is dependent on the overall nature of the airline rate-setting methodology. 
For example, if the airport operator is taking a larger share of the financial risk, as set forth 
in the airport/airline agreement, the agreement may provide for limited to no airline control 
over capital development. However, under a more residual-type business arrangement, the 
airport/airline agreement generally contains a stricter application of control and consultation 
provisions. 


Other Stakeholders 


Other stakeholders figure prominently in various phases of the process as well. Federal agen- 
cies such as the FAA, the Transportation Security Administration (TSA), and Customs and 
Border Patrol (CBP) provide standards and requirements for aircraft flows and passenger and 
baggage processing, respectively, and need to be involved in early phases of project definition as 
well as space requirements for alternatives and alternative reviews. 


Projects may also require community involvement through local and regional planning agen- 
cies and building code approval departments and, in some instances, national and state historic 
preservation offices. Notwithstanding a formal community outreach program conducted as part 
of a terminal planning process, airport operators increasingly recognize the importance of social 
media outlets, such as Facebook and Twitter, as sources of real-time user comments concerning 
the community’s experiences with the airport’s services and development plans. 


Four-Step Evaluation Process 


This Guidebook suggests a four-step process for evaluating competing terminal options. The 
four steps incorporate the previously discussed guiding principles for conducting a thorough 
and unbiased evaluation. The process represents a methodical approach to ensure that all issues 
are included and addressed, alternatives are properly defined and evaluated, and the pros and 
cons of each are presented to relevant stakeholders in an accurate, easy to comprehend format: 


e Step 1: Determine Need For Terminal Redevelopment 

Step 2: Refine Terminal Redevelopment Objectives and Generate Options 
Step 3: Evaluate Options 

Step 4: Document Results of the Analyses 


Exhibit 6-3 expands on the roles of the airport organizational units, the airlines, other airport 
tenants, and policy makers in the context of the four-step evaluation process. The roles of these 
participants are further delineated to define their specific responsibilities or areas of consultation 
as they relate to macro steps (activities that occur within each of the four steps). Macro steps 
produce key outputs that are prerequisites to advance the evaluation to a subsequent step. 


Exhibit 6-3 additionally presents estimates of the time needed to complete each step, which 
users of the Guidebook will necessarily have to adjust to the airport’s unique conditions. 


Sample Case—City Airport 


An example terminal redevelopment case, referred to in this Guidebook as City Airport, 
is used herein to facilitate an understanding of the techniques and tools used to evaluate 
competing development options. Specific to this Guidebook, City Airport represents a typical 
midsized airport and terminal facility with defined characteristics. The City Airport example is 
intended to enhance user recognition of the process, techniques, and specific tools used in the 
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evaluation. Moreover, the City Airport example will facilitate user understanding of sources 
of data, associate separate analyses that may be undertaken by different groups involved in 


the evaluation, and be used to interpret the analyses in terms of an airport’s Strategic Plan or 
Master Plan. 


Exhibit 6-4 and Exhibit 6-5 illustrate the layout of the City Airport terminal, including general 


site plan, aircraft parking plan, and upper and lower level terminal floor plans. The assumed 
characteristics of the terminal and its conditions are summarized as: 


The City Airport is sized as a medium-hub airport with 20 gates. The airport principally sup- 
ports a narrow body and regional aircraft fleet mix. 

The terminal is characterized by a single level landside with two bi-level concourses. 

The City Airport Master Plan is more than 5 years old, recommends a new expanded terminal, 
but recent activity does not justify expansion. 

The terminal was originally built in the 1950s with three subsequent expansions/ 
refurbishments. The latest expansion was 10 years ago and included a new roof and rooftop 
heating, ventilation, and air conditioning (HVAC) system, expanded security area, and refur- 
bished concession areas. 

Current passenger security area does not meet TSA standards. Checked baggage is screened 
using explosives detection systems located adjacent to airline baggage makeup carousels. 
The City controls five gates serving three nonsignatory airlines, including one low-cost carrier. 
Fifteen remaining gates are on long-term lease to legacy airlines. 


Exhibit 6-4 


City Airport - Existing Terminal Area Plan 
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Source: Ricondo & Associates, Inc., June 2011. 
Prepared by: Ricondo & Associates, Inc., June 2011. 
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Exhibit 6-5 
City Airport - Existing Terminal Building Plans 


Upper Level Floor Plan 
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Lower Level Floor Plan 
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CHAPTER / 


Step 1: Determine Need for a 
Terminal Redevelopment 


The principal goal of Step 1 is to determine if a need exists for a comprehensive Terminal 
Redevelopment Program that would either extend the useful life of an existing terminal another 
10 to 30 years, or replace the terminal. To achieve this goal, Step 1 involves two major tiers of 
analysis, as follows: 


e Identify the gap between existing terminal conditions and capabilities needed to achieve the 
airport operator’s strategic goals and objectives. 

e Determine the financial capacity of the airport enterprise to fund a Terminal Redevelopment 
Program. 


Through the Step 1 process, consensus is built between the airport operator and the airlines 
serving the airport regarding the scope of needed terminal improvements. 


Exhibit 7-1 illustrates the sequence of analysis and points in the sequence when analyses con- 
ducted by different organizational units should be correlated and reviewed with stakeholders or 
decision makers. 


The first tier of analysis under Step 1 requires participants to understand the airport’s Strategic 
Plan or Master Plan and to identify the gaps between existing terminal capabilities and those 
needed to achieve the airport operator’s strategic goals and objectives. This involves: 


e Gathering data and assessing the condition of existing terminal assets 

e Determining requirements needed to align terminal capabilities with the airport operator’s 
strategic objectives for the airport’s mission, competitiveness, forecast activity levels, level of 
service, and regulatory compliance 


Exhibit 7-1 identifies several outcomes that could result from the first tier analyses: 


e When both facility conditions and requirements are at acceptable levels within the timeframe 
specified for the analysis, then it is not necessary to undertake a major Terminal Redevelop- 
ment Program. 

¢ When both facility conditions and requirements are at unacceptable levels, then a financial capacity 
analysis should be undertaken to determine the financial capacity of the airport enterprise. 

¢ Similarly, when facility requirements are at unacceptable levels, but facility conditions are at 
acceptable levels, then a financial capacity analysis should also be undertaken. 

e When overall facility conditions are at unacceptable levels, but facility requirements are at 
acceptable levels, a benefit-cost analysis (BCA) should be undertaken to compare the costs and 
savings among options to continue “preventative” maintenance versus system replacement. In 
this situation, an airport’s terminal is most likely reaching the end of its useful life in terms 
of major building systems, yet able to meet operational requirements. If the BCA indicates a 
positive net present value or a life-cycle cost analysis (LCCA) indicates savings from replace- 
ment, then a financial capacity analysis should be undertaken. 
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Exhibit 7-1 
Step 1 Process Diagram 


AIRPORT STRATEGIC PLAN 


Process Guidance: ACRP Repost 20, 2010. 


PREPARE FACILITY CONDITION 
ASSESSMENT 


hatchet acai FACILITY REQUIREMENTS 
FACILITY CONDITION INDEX 


Process Guidance: ACRP Reports 25 and 49, [ATA Process Guidance: Appendix C 
Airport Development Reference Manual (ADRM), 2010. 


AIRPORT OPERATIONS, AIRLINES, COMMERCIAL TENANTS, 
REGULATORY AGENCIES, AND OTHER STAKEHOLDERS 


Input and Critique 


PREPARE GAP ANALYSIS 


Prepare Refined 
Life Cycle Cost Analyses 


FUNDING AVAILABILITY 
ch ld CONDUCT FINANCIAL CAPACITY 
Annual Captial ANALYSIS 


Improvement Program 
OF O8M Expense PFC CAPACITY 


INSUFFICIENT SUFFICIENT CASH FLOW 
FINANCIAL FINANCIAL 
CAPACITY CAPACITY 
BORROWING CAPACITY 


TOTAL FUNDS AVAILABLE 


ESTABLISH PROGRAM REQUIREMENTS 


Source: Ricondo & Associates, Inc., June 2011. 
Prepared by: Ricondo & Associates, Inc., June 2011. 


Step 1: Determine Need for a Terminal Redevelopment 


The second tier of analysis involves a financial capacity analysis to estimate the resources avail- 
able to undertake a terminal redevelopment project. Exhibit 7-1 identifies the principal inputs to 
the financial capacity analysis. Two outcomes could result from the analysis: 


e A finding of insufficient capacity to overcome the facility conditions and requirements gap— 
identified from the first tier analyses—would require reconsideration of the airport operator’s 
strategic objectives. This is an unlikely finding if the airport operator developed its Strategic 
Plan or Master Plan using available guidelines. 

e A finding of available capacity would allow participants to refine a Terminal Redevelopment 
Program and develop consensus among stakeholders and decision makers to advance to 
Step 2 of the evaluation process. 


The following delineates the different analyses and techniques referenced by Exhibit 7-1. 


Strategic Plan 


In general terms, strategic planning is the process undertaken by an organization to define 
its future and formulate a road map to guide the organization from its current state to man- 
agement’s vision for the future. Airport operators should reference the 2009 ACRP Report 20: 
Strategic Planning in the Airport Industry, for guidance on the preparation of a Strategic Plan. 


The strategic planning framework includes the following key elements: 


e A mission statement that identifies the organization’s purpose and its core values (a separate 
values statement may also be created) 

e Avision statement that portrays the organization’s future goal(s) 

e Identification of the organization’s strengths, weaknesses, and opportunities, as well as threats 
that may affect the organization 

e Definition of issues that must be addressed within the Strategic Plan 

e A set of generic and grand strategies, long- and short-term objectives, and action plans that 
provide a road map for addressing the gaps between the organization’s current state and man- 
agement’s vision 

e Definition of key performance indicators (measures and targets) to evaluate the progress 
toward achieving management’s long- and short-term objectives 


Table 7-1 lists the grand strategies and near-term facility objectives described in the Strategic 
Plan for the City Airport example. 


Table 7-1 
City Airport Strategic Plan 


Grand Strategies 
e Provide facilities to meet future community needs and expectations. 


e Maintain an airport cost of operation (e.g., cost per enplaned passenger) that is reasonable for current and 
future airlines serving the airport. 


e Promote a high level of service through facility improvements and operating standards that encourages activity 
growth and service to new markets. 


Near-Term Facility Objectives 

e Provide attractive and free flowing terminal curbsides. 

e Provide modern check-in lobby with adequate cross circulation and a high level of passenger service. 
e Provide an efficient and worry free security screening process. 

° Provide a full array of concession services for passengers on arriving and departing flights. 

e Resize aircraft parking positions to provide flexibility for the airlines. 


Source: Ricondo & Associates, Inc., June 2011. 
Prepared by: Ricondo & Associates, Inc., June 2011. 
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Facility Condition Assessment 


A Facility Condition Assessment (FCA) of the terminal building provides an inventory of 
the terminal spaces and a survey of its utilities, architectural, engineering, and special systems 
infrastructure to identify deficiencies, project priority of repairs or replacements, and estimate 
the cost to correct deficiencies. 


Table 7-2 represents a summary table from the FCA for the City Airport’s terminal, as devel- 
oped by the airport’s engineering and maintenance groups. The FCA summary table incor- 
porates several evaluation criteria to develop a priority rating for individual building systems. 
Systems with high priority ratings (those at the top of the list) require additional analyses. When 
more costly systems have a high priority rating, costs to rehabilitate those systems may be closer 
to the cost of replacement; consequently, further analyses using LCCA should be conducted to 
compare the cost and savings among options to continue maintenance versus replacement of the 
systems. The following paragraphs present a discussion of the criteria used by the City Airport's 
engineers to evaluate the terminal building systems. 


Terminal System Description 


The list of major assets (facility components and systems) should be assembled, without being 
too extensive or overwhelming, and organized according to the standard building breakdown 
structure. A typical organization of components would follow “Uniformat” categories. Depend- 
ing on the assessment, certain building categories could be expanded to develop a bottom-up 
assessment of the overall system. The exterior closure category, for example, consists of different 
types of materials that have different maintenance requirements and useful life expectancies. The 
specific components that might make up the exterior enclosure could be expanded to include 
windows, curtainwalls, metal siding, brick/masonry, and doors. 


Useful Life 


In reality, the useful life of terminal systems can vary substantially depending on use and 
the environment. Table 7-3 lists the published useful lives of building components and systems 
typically found in terminal buildings. The sources below provide information pertaining to the 
useful lives of building components: 


e Manufacturer Literature: This is most reliable if the testing to determine the life expectancy 
was conducted by an outside independent organization. 

e Trade Organizations and Publications: Many trade organizations (e.g., roofing) have information 
on the life expectancy of various types of roofs, which can be specific to the geographical area. 


Age and Age Factor 


The age of each building system or component can typically be acquired from construction 
or maintenance records. The age factor is derived using the following formula, which considers 
the age of a building system relative to its useful life: 


Age Factor = Age / Useful Life x 10 (rounded to 1 decimal place) 


Building System Condition 


Information on building system maintenance history and reliability can be used to establish 
the overall condition of each building system. Table 7-4 presents the rating matrix used to cor- 
relate reliability and maintenance. The matrix can be used to rate the condition of any building 
system using a value system associating “1” with good conditions and “5” with poor conditions. 
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Table 7-3 
City Airport—Building System and Component Useful Life 
Useful Life 
Building System/Component (years) 
Foundation 75 
Substructure 50 
Superstructure—Frame 75 
Superstructure—Slabs and Decks 50 
Exterior Closure—Brick/Masonry 75 
Exterior Closure—Precast Concrete 75 
Exterior Closure—Metal Panels 30 
Exterior Closure—Louvers and Screens 15 
Exterior Closure—Fixed Glazing 40 
Exterior Closure—Curtainwalls 50 
Exterior Closure—Exterior Doors 40 
Roofing—Built-Up Tar/Asphalt 20 
Roofing—EPDM or PVC Membrane 20 
Roofing—Copper 50 
Roofing—Standing Seam Metal 30 
Interiors—Hollow Metal Door 30 
Interiors—Ceramic Tile 25 
Interiors —Carpet 12 
Interiors—Resilient Vinyl Tile 20 
Interiors—Terrazzo Floor 50 
Interiors—Acoustical Tile Ceiling 15 
Conveying Systems—Elevator 30 
Conveying Systems—Escalator 15 
Conveying Systems—Moving Walk 5 
Mechanical—Pumps and Valves ag 
Mechanical—Hot Water Generator/Boiler 30 
Mechanical—Chiller 25 
Mechanical—Cooling Tower 15 
Mechanical—Plumbing Fixtures 35 
Mechanical—Air Handling Equipment 20 
Mechanical—Package/Terminal Units 20 
Electrical—Lighting 20 
Electrical—Generators 25 
Electrical—Communications 15 
Electrical—Fire Alarm and Security 15 
Equipment—Window Treatment / Blinds 7 
Sitework—Light Use Concrete 25 
Sitework—Heavy Use Concrete 15 


Notes: EPDM = ethylene propylene diene monomer. 
PVC = polyvinyl chloride. 


Source: Kohnen-Starkey, Inc., June 2011. 
Prepared by: Kohnen-Starkey, Inc., June 2011. 


Step 1: Determine Need for a Terminal Redevelopment 7-7 


Table 7-4 
City Airport—Asset Reliability/Condition Matrix 


Maintenance 


Reliability 


Source: Kohnen-Starkey, Inc., June 2011. 
Prepared by: Kohnen-Starkey, Inc., June 2011. 


For example, a system that has a low maintenance history and high reliability will have a condi- 
tion rating of 1, whereas a system with a high maintenance history and low reliability will have 
a condition rating of 5. Evaluating a system’s reliability is inherently subjective, as the critical 
nature of a building system, a service elevator, for example, may be considered, whereas evaluat- 
ing a system’s maintenance is more straightforward, as it is documented in maintenance records. 


Building System Performance 


Whereas building system condition assesses maintenance and reliability, system performance 
is more subjective. The rating of system performance is usually based on personal observation 
and feedback; for example, the personal observations of and feedback from gate personnel indi- 
cates that the heating, ventilation, and air conditioning (HVAC) system does not cool properly 
whenever the outside temperature is 85°F (30°C) and hotter. 


Facility Condition Index 


While not commonly used within the aviation industry, a Facility Condition Index (FCI) can be 
calculated using information developed as part of the FCA. The FCI represents the total “cost of 
repairs” divided by the estimated full in-kind replacement cost for the terminal. Table 7-5 presents 
the framework for interpreting a building’s FCI, as promoted by the Building Owners and Managers 
Association, the Council of Educational Facility Planners, the American University Planners Asso- 
ciation, and a number of other national facilities groups. The higher the FCI, the poorer the relative 
condition of the facility. For example, if a building has a replacement value of $1,000,000 and has 
$100,000 of existing deficiencies, the FCI is $100,000/$1,000,000 = 10 percent. Where facility asset 
managers or property managers are responsible for multiple buildings, the FCI provides a frame- 
work to compare the conditions of different buildings within a campus or organization; where FCI 
data are available, they provide the ability to benchmark facilities within the same industry. 


The FCA for the City Airport terminal lists the estimated costs to repair system deficiencies 
identified during surveys. Table 7-6 summarizes the estimated cost for a full in-kind replacement 


Table 7-5 
City Airport—FCI Definition 
Condition FCI 
Good 0 to 5% 
Fair 6% to 10% 
Poor 10% and above 


Source: National Association of College and University Business Officers, 1991, “Managing the Facilities Portfolio: A Practical Approach to 
Institutional Facility Renewal and Deferred Maintenance.” 
Prepared by: Ricondo & Associates, Inc., June 2011. 
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Table 7-6 
City Airport—In-Kind Replacement Cost 
Cost per 
Square 
Section Description Unit Unit Cost Percent Foot Cost per Item 
03 Foundations/Slab-on-Grade Square Feet $15.00 3.3% $16.00 $5,872,000 
04 Masonry Partitions Square Feet $20.00 2.1% $10.00 $3,670,000 
05 Structural and Miscellaneous Steel Tons $3,000.00 5.1% $25.00 $9,175,000 
05 Decorative Metal Linear Feet $250.00 0.7% $3.30 $1,211,100 
05 Light Gauge Framing for Metal Panels Square Feet $3.50 0.2% $1.00 $367,000 
06 Carpentry/Millwork Linear Feet $900.00 1.6% $8.00 $2,936,000 
07 Waterproofing/Damp proofing Square Feet $7.00 1.4% $6.60 $2,422,200 
07 Metal Wall Panels/Fiberglass Reinforced Square Feet $50.00 4.1% $19.80 $7,266,600 
Plastic Cladding 
07 Roofing Square Feet $8.00 1.6% $7.80 $2,862,600 
07 Fireproofing, Sealants, Expansion Joint Square Feet $3.00 0.7% $3.20 $1,174,400 
Control 
08 Glazing, Curtainwall, Storefronts Square Feet $80.00 6.2% $30.00 $11,010,000 
08 Doors, Frames, Hardware Each $1,750.00 0.3% $1.50 $550,500 
09 Interior Finishes Square Feet $25.00 6.6% $32.00 $11,744,000 
10 Specialties Each Varies 1.0% $5.00 $1,835,000 
11-12 Equipment/Furnishings Each Varies 0.6% $3.00 $1,101,000 
14 Elevators/Escalators Floor $40,000.00 0.7% $3.30 $1,211,100 
21 Fire Suppression Square Feet $3.80 0.8% $4.00 $1,468,000 
22 Plumbing Square Feet $5.50 1.2% $6.00 $2,202,000 
23 Heating, Ventilation, and Air Conditioning Square Feet $22.00 5.8% $28.00 $10,276,000 
26 Electrical/Communications Square Feet $25.00 6.4% $31.00 $11,377,000 
28 Electronic Safety and Security Square Feet $3.50 1.8% $8.90 $3,266,300 
31 Earthwork Square Feet $3.00 0.6% $2.70 $990,900 
32 Exterior Improvements (New Apron for Square Feet $20.00 6.2% $30.00 $11,010,000 
250 Feet beyond Building at the 
Perimeter) 
34 Passenger Boarding Bridges (20) Each $550,000.00 6.2% $30.00 $11,010,000 
34 Baggage Handling System (manual feed Linear Feet $3,000.00 35.0% $170.00 $62,390,000 
system) 
Totals 100.0% $178,398,700 
Component Subtotal $486.10 $178,398,700 
General Conditions, Overhead, and Profit 20% $97.22 $35,679,740 
Subtotal $214,078,440 
Architect/Engineer Fees, Project Manager Fees, Contingencies 30% $175.00 $64,223,532 
Total Program Costs $758.32 $278,302,000 
Notes: 
1. Building parameters: Two stories, 16 foot story height, 367,000 square feet. 
2. Unit Cost refers to the cost per unit for the section, whereas the Cost per Square Foot refers to cost per 
building square foot. 
3. This is a sample project with relative quantities and costs for presentation purposes only. Seismic 


adjustments were not considered in this sample. 


Sources: Deloitte Consulting, Commercial Square Foot Building Costs, Saylor Publications, Inc., 2010; Kohnen-Starkey, Inc., June 2011. 
Prepared by: Kohnen-Starkey, Inc., June 2011. 
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of the City Airport terminal. The cost to replace the City Airport terminal at its existing size and 
configuration would be $278.3 million. If the total cost for repairs is $122.6 million, the FCI for the 
City Airport terminal would be 44.1 percent, indicating that the facility is in very poor condition. 


Although such information is currently limited, a growing number of surveys can be useful in 
benchmarking current terminal performance. The 2003 10 Airport Survey—Energy Use Policies 
and Programs for Terminal Buildings conducted by the Clean Airport Partnership, Inc., on behalf of 
the U.S. Department of Energy provides information from ten major U.S. airports on energy use, 
policies, and programs for terminal buildings. The surveyed airports are representative of large and 
medium-hub airports located in different climatic zones throughout the continental United States. 


Life-Cycle Cost and Benefit-Cost Analyses 


In cases where the FCA identifies terminal systems with high priority ratings and high repair 
costs, a BCA should be conducted to compare the total life-cycle cost and savings between con- 
tinuing “preventative” maintenance versus replacing the existing system. 


As defined by the Naval Facilities Engineering Command, Economic Analysis Handbook, 
October 1993, the BCA and the LCCA are economic analysis tools that qualify and quantify 
factors affecting a decision to assist in the decision-making process. A template for conducting a 
simple BCA or LCCA is provided in Appendix C. 


The FCA summary table for the City Airport terminal identified that the mechanical and electri- 
cal infrastructure has a very high priority rating and repair costs. At 30 years of age, the terminal’s 
mechanical and electrical infrastructure had reached the end of its useful life. The City Airport’s 
Engineering and Maintenance unit prepared an LCCA for the HVAC system to compare the cost 
of continuing preventative maintenance versus replacement. Exhibit 7-2 and Exhibit 7-3 sum- 
marize the results of the analysis and data used as inputs to the LCCA. As indicated in Exhibit 7-2, 
the cumulative cost of continuing preventative repairs on the existing infrastructure begins to 
exceed the cost for outright replacement of the existing infrastructure after year eight following 
installation. Savings from replacing this infrastructure over continuing preventative maintenance, 
after considering annual O&M and energy costs, and non-annually recurring maintenance costs 
over 30 years is estimated to be $1.7 million. Engineering and Maintenance indicated that the 
replacement option improves reliability and comfort and responds directly to the airport opera- 
tor’s strategic energy reduction objective by reducing energy costs by nearly $1.5 million over the 
analysis period. 


Selection of an LCCA or a BCA as the most appropriate analysis tool principally depends on 
whether competing alternatives yield the same level of service and benefits to the project sponsor: 


e An LCCA is appropriately used when competing alternatives yield the same level of service 
and benefits to the project sponsor. 

e A BCA is appropriately used when alternatives would not yield equal benefits. 

e ABCA isa useful tool for decision makers in considering whether or not to undertake a project. 


To be able to compare the total costs of competing alternatives, basic criteria that should be 
considered when conducting an LCCA or BCA include: 


e Initial (acquisition) costs, complete with all components and installation 
e Annual maintenance costs 

e Annual energy, fuel, and water costs 

e Life expectancy and replacement 

e Analysis period 
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Exhibit 7-2 
City Airport—HVAC Comparative Life-Cycle Cost Analysis 


HVAC / RTU CUMULATIVE 30 YEAR LIFE CYCLE COST COMPARISON 


Millions 
: | $10.0 
$115,000 |_| $115,000 
$232,700 $232,700 
$353,170 $353,170 
$476,470 |_| $476,470 
$602,670 | | $602,670 
$731,840 | | $731,840 = 
$864,060 |_| $864,060 Replace 
$1,049,400 |_| $1,050,240 
$1,187,940 | | $1,190,510 
$1,329,760 | | $1,334,990 
$1,474,940 | | $1,483,810 
$1,623,560 | $1,637,090 
$1,775,710 | | $1,794,970 
$1,931,470 | — $1,957,590 
$2,441,470 | $2,326,720 
$2,554,070 | | $2,502,610 
$2,669,340 | | $2,735,530 
$2,787,340 | | $2,925,760 
$2,908,140 | | $3,123,600 
$3,031,810 | | $3,479,360 
$3,158,420 | | $3,768,350 
$3,288,040 | $3,990,900 
$3,470,750 |_| $4,222,360 
$3,606,620 | $4,463,070 
$3,745,730 | $4,765,820 
$3,888,160 | | $5,031,200 
$4,033,990 | $5,309,850 
$4,183,310 | | $5,602,430 
$4,336,200 |_| $5,909,640 
$4,492,760 | | $6,232,210 


Note: | RTU = Rooftop Unit 


—— Repair 
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Source: Kohnen-Starkey, Inc., June 2011. 
Prepared by: Kohnen-Starkey, Inc., June 2011. 
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Exhibit 7-3 
City Airport—HVAC Replace versus Repair Life-Cycle Costs 


30 YEAR LIFE CYCLE COST OF PACKAGE ROOF TOP UNITS 
REPLACE WITH ENERGY EFFICIENT AT 15 YEAR 


\ Non-Annual Recurring Maintenance 
kM | Utilities Description 
$75,000 
$41,200 | $76,500 
$42,440 | $78,030 
$43,710 | $79,590 
$45,020 | $81,180 


$46,370 | $82,800 
$47,760 | $84,460 
$49,190 | $86,150 |Replace Blower Motor $50,000 
$50,670 | $87,870 


$52,190 | $89,630 
$53,760 | $91,420 
$55,370 | $93,250 
$57,030 | $95,120 


$58,740 | $97,020 
$40,000 | $70,000 |Replace with New High Efficiency Unit $400,000 


$41,200 | $71,400 
$42,440 | $72,830 
$43,710 | $74,290 
$45,020 | $75,780 
$46,370 | $77,300 


$47,760 | $78,850 
$49,190 | $80,430 


$50,670 | $82,040 |Replace Blower Motor $50,000 
$52,190 | $83,680 
$53,760 | $85,350 


OMNOORWN = 


$55,370 | $87,060 
$57,030 | $88,800 
$58,740 | $90,580 
$60,500 | $92,390 


$62,320 | $94,240 
as) jd 
$1,489,720] $2,503,040) TOTAL 30 YEAR COST } ss00.000]  saaez7e0 | 
30 YEAR LIFE CYCLE COST OF PACKAGE ROOF TOP UNITS 
REPAIRS AND MAINTENANCE ONLY 


Non-Annual Recurring Maintenance 
Description 


$75,000 
$41,200 | $76,500 
$42,440 | $78,030 
$43,710 | $79,590 
$45,020 | $81,180 


$46,370 | $82,800 
$47,760 | $84,460 
$49,190 | $86,990 | Replace Blower Motors $50,000 
$50,670 | $89,600 
$52,190 | $92,290 
$53,760 | $95,060 
$55,370 | $97,910 
$57,030 | $100,850 
$58,740 | $103,880 
$61,090 | $108,040 | Replace Coils, Fans & Misc. $200,000 
$63,530 | $112,360 
$66,070 | $116,850 | Replace Blower Motors $50,000 
$68,710 | $121,520 
$71,460 | $126,380 
$74,320 | $131,440 | Replace Heat Exchangers $150,000 
$77,290 | $136,700 | Misc. Metal Repair $75,000 
$80,380 | $142,170 
$83,600 | $147,860 
$86,940 | $153,770 
$91,290 | $161,460 | Replace Blower Motor $50,000 
$95,850 | $169,530 
$100,640 | $178,010 
$105,670 | $186,910 
$110,950 | $196,260 
$116,500 | $206,070 


30 
a es 
$2,037,740 |$3,619,470 TOTAL 30 YEAR COST $575,000 | $6,232,210 Pasa fet Dear 


Source: Kohnen-Starkey, Inc., June 2011. 
Prepared by: Kohnen-Starkey, Inc., June 2011. 
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Additional analysis criteria may include: 


e Type of use and hours of operation 

e Operating environment 

e Remaining service life (residual or salvage value/cost) 
e Inflation and discounting 


Additional criteria used in a BCA beyond direct cost savings include: 


e Efficiency increases, typically associated with staff savings 

¢ Other quantifiable outputs, such as amount of excess electricity generated from renewable 
energy sources or increased sales from non-aeronautical sources 

e Indirect or non-quantifiable revenue resulting from terminal development, such as increased 
parking or rental car revenues or increased fuel sales 

e Non-quantifiable outputs, such as improved working conditions or passenger experience, or 
reduced impacts on the environment 


A common period of time is used in LCCAs to assess cost differences among alternatives so 
that costs can be fairly compared. The analysis period should be long enough to include at least 
two major refurbishments (rehabilitations); however, the number or cycle of major refurbish- 
ments between competing alternatives does not have to be the same within the analysis period. 


As the service life of one or more options could exceed the analysis period, the concept of 
remaining service life is considered in an LCCA. When conducting an LCCA, the residual value 
of an improvement when its service life extends beyond the analysis period should be considered. 
This extended service life is typically calculated based on project cost and the percentage of ser- 
vice life remaining at the end of the analysis period. Similarly, when an option’s service life ends 
within the analysis period, the salvage value/cost—typically the net value from the recycling of 
materials at the end of a facility’s service life—should be considered. 


LCCAs rely on the concept of the time value of money or present value (PV), also known 
as present worth. For an LCCA, costs that occur at different times over the course of the 
analysis period must be converted to a common point in time to allow a fair comparison of 
costs between competing options. In calculating PV, initial and future dollar expenditures are 
converted to a single point in time, usually the present, or the time of the first cost outlay. In 
the most simplistic form of analyzing results from an LCCA, PV costs for competing options 
would be compared to determine the option with the lowest PV. In most LCCAs using fixed, 
discrete values for LCCA input variables, sensitivity analysis is important to identify areas in 
which the analysis may be subject to uncertainties. Sensitivity analysis is important in deter- 
mining a most likely scenario. Optimally, the “best” option will have the lowest PV in the most 
likely “what if” situations. 


Gap Analysis 


Gap analysis is used to describe the type of terminal facility that would be needed to reach the 
desired operational capabilities and service levels described in the airport Strategic Plan. A gap 
analysis compares the airport’s terminal facility inventory to what would be needed to achieve 
the airport operator’s strategic goals. 


The principal steps involved in conducting a gap analysis include: 


e Gathering and understanding current terminal performance statistics 
— Refer to level of service benchmarks 
e Establishing planning parameters, priorities, and expectations 


Step 1: Determine Need for a Terminal Redevelopment 


e Deriving terminal facility requirements for: 
— Functional terminal spaces 
— Commercial program spaces 
— Terminal building utilities, architectural, engineering, and special systems infrastructure 


Terminal Performance Statistics 


Terminal performance statistics inform the analysis by providing information on the perfor- 
mance of existing terminal facilities, airport user characteristics, and customer satisfaction with 
airport facilities and services, including concessions. This information is typically derived from 
airport user surveys. Airport operators should refer to ACRP Report 26: Guidebook for Conduct- 
ing Airport User Surveys, 2009, for guidance. 


Planning Parameters, Priorities, and Expectations 


As part of the gap analysis, factors that contribute to the analysis of terminal facility require- 
ments are discussed and established within the context of the airport’s Strategic Plan. These 
factors may include: 


e Activity levels 

e Target customer and operational levels of service 
e Passenger and airline operational considerations 
e Development compatibility 


Discussions among airport stakeholders should address desired capabilities, related mission, 
strategic issues, and long-term objectives. For example: 


e Meeting customer service level expectations 

e Operating in a changing airline industry 

e Addressing unfunded or underfunded mandates 

e Identifying additional financial resources and revenue generating opportunities 


Airport operators should reference ACRP Report 25: Airport Passenger Terminal Planning and 
Design: Vol. 1: Guidebook and Vol. 2: Spreadsheet Models and User’s Guide, 2010, for guidance on 
considerations influencing terminal planning. 


Terminal Facility Requirements 


After determining the terminal’s functional deficiencies, facility requirements can be calcu- 
lated based on existing and forecast activity levels. Different approaches can be used to develop 
terminal facility requirements that will be used to generate options for renewing or replacing 
existing terminal facilities, as discussed below. 


Passenger Processors and Airline Operational Space 


Passenger processing facility requirements should be developed using methodologies that are 
generally consistent with the International Air Transport Association (IATA) Airport Develop- 
ment Reference Manual, 9th (current) edition and ACRP Report 25: Airport Passenger Terminal 
Planning and Design: Vol. 1: Guidebook and Vol. 2: Spreadsheet Models and User’s Guide. For large- 
and medium-sized hub airports, computer modeling should be used to synthesize factors that 
generate demand and correlate demand to facilities required to achieve performance objectives 
set forth in the Strategic Plan or through discussions with stakeholders. 


Published Federal Guidelines and Standards 


Preparation of facility requirements should conform to federal guidelines for terminal facili- 
ties as published by the U.S. Department of Homeland Security for TSA and CBP facilities. 
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Concession Programs 


Market-based analyses should be conducted to determine supportable concession programs: 


e Review existing concession program information through data analyses and operator interviews 
e Benchmark current concession program performance at the airport against the performance 
of comparable airports and market trends 


For administrative areas, interviews with appropriate airport staff could be conducted to deter- 
mine requirements or the area could be represented as a percentage of overall building spaces, 
as would be the case for terminal building circulation, services, and engineering infrastructure. 


Table 7-7 depicts the projected terminal space requirements prepared by City Airport’s Plan- 
ning and Design unit. The table indicates the amount of building area that would be needed to 
maintain or achieve the desired level of service and operational capabilities to support current 
passenger levels (6.0 million annual passengers), and similarly at a future activity level (6.6 mil- 
lion annual passengers). Planning and Design staff indicated that impacts resulting from the 
17 percent deficiency in the overall terminal space requirement were not uniformly distributed 
among the individual processing areas of the terminal: 


e Security screening checkpoints have only half the amount of queue area needed. 

e Improving checked-bag screening capabilities could require bag areas to be doubled from 
their current size. 

e Increasing pedestrian conflicts occur along narrow circulation corridors and the width of 
several corridor systems is below building code requirements for exiting. 

e Concession program areas are 60 percent less than the estimated supportable concession pro- 
gram space based on comparison of sales per square foot per annual enplaned passenger at 
similar airports, which indicates significant lost sales, as well as limited offerings. 


Financial Capacity Analysis 


It is important for airport operators to conduct a financial capacity analysis to estimate the 
resources available to undertake a capital program, or a portion thereof, such as a terminal rede- 
velopment project. While this Guidebook is focused on terminal projects, it is essential that all 
elements of the overall capital program be included when undertaking the financial analyses. 
This section describes how the financial capacity analysis assists in aligning terminal require- 
ments with the airport operator’s strategic business goals and, specifically under Step 1, the 
financial conditions for advancing a Terminal Redevelopment Program. The financial capacity 
analysis is designed to be high level in nature, with subsequent detailed financial analyses per- 
formed under Step 3 of the process, described later in Chapter 9. 


A financial capacity analysis serves to determine the financial resources available for a capital 
program, in both the near and long terms, by using specific techniques to evaluate an airport 
operator’s current and projected revenues, funding sources, and financial obligations. A financial 
capacity analysis generally involves the following: 


e Funding availability analysis 

e Passenger facility charge (PFC) capacity analysis 
e Cash flow analysis 

e Borrowing capacity calculation 


Funding Availability Analysis 


The initial step in a financial capacity analysis is to evaluate all existing and potential funding 
available from external and internal sources, taking into consideration any and all existing and 


Step 1: Determine Need for a Terminal Redevelopment 


Table 7-7 
City Airport—Facility Gap Analysis and Requirements 


Future Terminal Requirements 
(square feet)” 


Current 
(6.0 million Planning Year 1 
Existing Inventory annual (6.6 million annual 
Function Function (square feet)' passengers) passengers) 
Ticketing Queue Area 4,000 3,840 4,224 
Security Screening Screening Area 19,200 24,000 26,400 
Checkpoint 
eRe Queue Area 3,000 4,500 4,950 
Subtotal (Security Screening) 22,200 28,500 31,350 
Checked-Bag Screening Explosives Detection System 10,000 20,000 20,000 
(In-Line Explosives Room 
Detection System Units) 
Outbound Bag Cart Makeup Area 50,000 50,000 50,000 
Staging 
Baggage Claim Bag Claim Area 25,000 26,400 26,400 
Public Spaces Corridors and Circulation 57,000 70,000 70,000 
Restrooms 4,000 6,000 6,600 
Subtotal (Public Spaces) 61,000 76,000 76,600 
Concessions 25,000 40,000 44,000 
Holdrooms 39,000 44,000 44,000 
Airline Support and 60,000 60,000 60,000 
Offices 
Airport Support and 45,000 45,000 45,000 
Offices® 
Terminal Infrastructure* 38,000 50,000 50,000 
Total 379,200 443,740 451,574 


Notes: 


‘Existing conditions are based on current terminal areas at the City Airport. 


Future requirements are based on existing or future activity and level of service goals. Methods and techniques for 
determining requirements in each functional area are those provided in ACRP Report 25: Volumes 1 and 2, 
2010, or the IATA Airport Development Reference Manual, 9th Edition, 2004. 

SAirport support and offices space can be based on a percentage of building size. 


“Terminal Infrastructure includes areas for mechanical, electrical, and plumbing (typically 7 percent of total building 
space) as well as space occupied by walls and other structural elements (approximately 5 percent of total 
building space). The total can be based on a percentage of building size. 


Source: Ricondo & Associates, Inc., September 2011. 
Prepared by: Ricondo & Associates, Inc., September 2011. 


future commitments of these funding sources. A funding availability analysis considers federal, 
state, and local grants currently awarded to the airport, as well as grants that could become 
available, and if those future grants would be for a specific project, such as a terminal renewal or 
replacement. Federal funds can be provided as: 


e FAA AIP entitlement grants 
e Letter of Intent (LOI) FAA AIP discretionary grants 
e FAA AIP non-LO! discretionary grants 
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Federal and state grants may be subject to specific eligibility limitations based on the type of 
grants. Other funding sources that should be considered in the analysis include an airport opera- 
tor’s uncommitted discretionary cash on hand, PFC revenues, any third-party funding sources, 
and, if applicable, customer facility charge (CFC) revenues that could be applied to potential 
rental car portions of a terminal project. 


In general, the ability of the airport operator to secure funds outside of airport revenues 
allows for greater financial capacity. While eligibility restrictions on some federal, state, and local 
funds may affect their use, these funds make up a portion of the overall financial capacity of the 
airport. Table 7-8 presents a funding availability analysis for the City Airport. A typical funding 
availability analysis is conducted by evaluating the funding sources discussed below individually. 


The selection of an appropriate projection period for the purposes of a financial analysis typi- 
cally depends upon when the projects are expected to be operational and the length of the project 
implementation or construction period, including its specific phasing schedule. In most cases, 
it is generally beneficial to present data for 2 or 3 years beyond when the full capital program is 
expected to be operational to get an idea of the airport operator’s financial performance once all 
projects are in service. For the City Airport example, a projection period of 10 years was selected 
(as presented in Table 7-8), which provides 2 full years of financial results after the terminal 
development options are scheduled to be operational in projected Year 8. However, in many 
cases, financial models can also extend many years into the future to analyze financial results 
coterminous with planned issuances of bonds, which may have terms of 25 to 30 years. However, 
it should be recognized, as with any forecast or projection, that the accuracy of results generally 
decreases the further out into the future the analysis period extends. 


FAA AIP Entitlement Grants 


AIP entitlement grants are distributed by the FAA to airports that are part of the National 
Plan of Integrated Airport Systems (NPIAS). AIP entitlement grants are typically distributed 
on an annual basis to airport operators based on certain formulae established by the FAA. To be 
eligible for AIP entitlement grants, an airport must have a justified need for capital improvement 
projects. If an airport operator is eligible to receive AIP entitlement grants, a funding availability 
analysis should be conducted to first evaluate the justification to continue collecting the grants 
based on the airport operator’s CIP. If certain CIP projects demonstrate a continuing need for 
entitlement grants, then the current collections together with the passenger activity forecasts will 
be used to project future entitlement grant levels. AIP entitlement grants are distributed based 
on a statutory formula, which is subject to change by the U.S. Congress and based on enplaned 
passengers and adjusted based on PFC collections, calculated as follows: 


e First 50,000 enplaned passengers—$7.80 per enplaned passenger 

e Second 50,000 enplaned passengers—$5.20 per enplaned passenger 

Next 400,000 enplaned passengers—$2.60 per enplaned passenger 

Next 500,000 enplaned passengers—$0.65 per enplaned passenger 

e Remaining enplaned passengers—$0.50 per enplaned passenger 

e PFC collection adjustment—Large- and medium-hub airports at which a PFC is collected at 
$4.50 per eligible enplaned passenger are eligible to receive a reduced amount of entitlement 
grants than they would if they charged a $3.00 PFC (e.g., 25 percent of the calculated maxi- 
mum entitlement grant). 


The FAA does not guarantee the maximum level of entitlements, so the airport operator 
must evaluate its current entitlement grants to accurately project future receipts. For example, 
a conservative funding analysis, assuming future CIP projects will be undertaken, holds the 
entitlement level constant through the projection period. Once the entitlement projection has 
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been established, the annual expenditure of these funds is then evaluated using CIP cash flows. 
Funds collected, and projected to be collected but not yet committed, are carried forward in the 
analysis as available funds. 


FAA AIP Discretionary Grants 


The FAA also provides discretionary grant funding for eligible capital projects. These grants 
can be one-time awards or multiyear LOI grants with amounts distributed according to an annual 
payout schedule. FAA discretionary grants are typically provided in the form of reimbursements 
for funds already expended on a project. If an interim funding source is used initially, the FAA 
discretionary grants can be used to reimburse that funding source, or the receipts can be applied 
to other purposes if the initial funding source does not require reimbursement. In the funding 
availability analysis, the amount of discretionary grants already received by the airport operator is 
considered, as well as future grants committed by the FAA through an LOI and opportunities for 
future grant awards. If upcoming CIP projects are eligible for FAA discretionary grants that have 
not yet been applied for, then the analysis can project future grant awards for those projects. After 
the FAA discretionary grant receipts have been projected, the annual expenditures of those funds, 
including reimbursements of interim funding sources, are evaluated. Funds collected, and pro- 
jected to be collected but not yet committed, are carried forward in the analysis as available funds. 


State and Local Grants 


Individual airports may have various grant opportunities given their local, regional, and state 
governments. Grants may be specific to a CIP project or serve a general purpose, such as environ- 
mental sustainability. Grants received, as well as projected future grants, will be evaluated against 
the planned expenditures of the funds, and any funds not yet committed are carried forward in 
the analysis as available funds. 


Local Cash on Hand 


The amount of local cash on hand differs by airport based on several factors, such as airport 
size, levels of nonairline revenue, and airline rate-setting methodology (i.e., compensatory, resid- 
ual, hybrid). The funding availability analysis accounts for local cash on hand, less the minimum 
reserve level the airport operator seeks to maintain and the expected or committed future uses 
of these funds plus the future generation of local cash from continuing operations. Future cash 
deposits can be determined using a multiyear rates and charges projection model. These mod- 
els incorporate projected activity, operating expenses, nonairline revenues, and debt service to 
determine landing and apron fees and terminal rental rates. 


Other Funding Sources 


Other funding sources unique to an airport, such as CFC revenues, if applicable, or private 
third-party funding, along with the commitments associated with those funds, should also be 
incorporated in the financial capacity analysis. The local cash on hand and other funding sources 
not yet committed can be carried forward in the analysis as available funds. 


PFC Capacity Analysis 


Because PFCs are generally an integral funding source for most airport terminal projects, an 
airport operator should consider undertaking a PFC capacity analysis to estimate the potential 
funds that could be available from this source in the future. In the PFC capacity analysis for the 
City Airport (Table 7-9) actual and projected PFC collections and expenditures are evaluated to 
estimate the annual amount of PFC revenues available to be applied directly to future projects or 
to pay debt service on future PFC bonds. A PFC capacity analysis can be conducted as described 
in the following paragraphs. 
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Determining the Beginning PFC Balance 


The beginning PFC balance is the amount of PFCs on hand at the time of the analysis. This 
balance generally consists of the total amount of PFCs collected to date, less the PFCs previously 
expended, if any, for approved projects over the course of the airport operator’s ongoing PFC 
program. This amount can generally be calculated quickly from the airport’s most recent PFC 
quarterly report (if available) at the time of the analysis. 


Projecting Future PFC Collections 


The projection of future PFC collections generally begins with an established enplaned pas- 
senger activity forecast. Forecast numbers of enplaned passengers are typically reduced by a 
factor to calculate the amount of PFC-eligible enplaned passengers. Passengers using airline 
tickets purchased with frequent flyer miles and other non-revenue tickets, along with passen- 
gers traveling on flights operated by an excluded class of carriers, are not subject to a PFC and, 
therefore, are not included in the analysis. For passengers traveling on an itinerary with multiple 
connections on a one-way trip, the collection of a PFC is restricted to the first two airports on 
the itinerary where a PFC is imposed. The percentage of PFC-eligible passengers can vary among 
airports based on the makeup of the local passenger base and the nature of the airline operations 
at a particular airport. The percentage of PFC-eligible enplaned passengers is typically calculated 
by dividing the actual PFC revenues by the total enplaned passengers for the latest year for which 
such data are available. 


The percentage of PFC-eligible enplaned passengers (either the percentage for the most 
recent year or an average of several years) is applied to the forecast number of enplaned pas- 
sengers to estimate the number of annual PFC-eligible enplaned passengers at the airport. This 
figure is multiplied by the PFC collection level in effect at the airport (typically, $3.00, $4.00, or 
$4.50 per eligible enplaned passenger). The PFC collection levels depend on the PFC-eligible 
projects undertaken, the preference of the airport operator, and approval from the FAA. Finally, 
this gross amount is reduced by subtracting the standard $0.11 per passenger administrative 
fee allowed to the airlines for collecting and remitting PFCs to estimate an airport’s annual net 
PFC collections. 


As shown in Table 7-9, investment earnings generated from the collected but unspent PFC 
balance held by an airport enterprise are also incorporated into the analysis. Investment earn- 
ings assumptions should be conservatively estimated based on current market conditions and 
historical earnings. The sum of the projected annual net PFC collections and projected annual 
PFC investment earnings equals total annual PFC collections. 


Projecting Future PFC Expenditures 


Annual projected PFC collections less annual projected PFC expenditures for the current CIP 
provide the amount of PFC revenues available for future projects. Projected PFC expenditures 
included in the capacity analysis generally fall into two main categories: 


e Existing and Planned PFC Debt Service—PFC revenues expended to pay debt service and 
coverage on existing or planned PFC bonds or other general airport revenue bond (GARB) 
debt according to the debt service schedule. 

e Planned PFC Pay-As-You-Go Expenditures—PFC revenues expended on a pay-as-you-go 
basis for current and planned capital projects. 


As shown in Table 7-9, the beginning PFC balance plus the calculated annual PFC revenues 
available for future projects represents the total projected amount of PFC revenues available 
for future eligible capital development. Once the PFC capacity analysis has been completed, the 
annual available PFC revenues are carried forward to the cash flow analysis. 


Step 1: Determine Need for a Terminal Redevelopment 


Cash Flow Analysis 


The cash flow analysis is conducted to evaluate projected operating revenues and expendi- 
tures, existing and planned debt service, future capital expenditures, and the availability of other 
funds identified in previous analyses on an annual basis throughout the projection period, as 
exemplified for the City Airport in Table 7-10. The purpose of the cash flow analysis is to estimate 
the airport enterprise’s annual cash flows and funds available to finance capital development or, 
in this case, a proposed terminal project. A primary benefit to this level of analysis is being able 
to consider fluctuations in financial factors from year to year, such as spikes in debt service or 
one-time impacts on expenses or revenues. The various items generally included in a high-level 
cash flow analysis are described in the next several paragraphs. 


Projected Airline Revenues 


The first step in developing the cash flow analysis is to estimate total airline revenues for each 
year. For the purpose of a high-level analysis, total airline revenues can be simplified and calcu- 
lated based on a standard financial metric, in this case, airline cost per enplaned passenger or 
“CPE.” When using this metric, total airline revenues are simply calculated by multiplying the 
number of enplaned passengers in the activity forecast for a given year by the CPE. In Year 1, this 
metric should be the actual figure for the airport enterprise’s current fiscal year. 


As shown in Table 7-10, the CPE is set at $5.00 for Year 1. If desired, this initial CPE can then 
be increased, for example, by an annual inflation factor. The CPE for the City Airport is increased 
for inflation at an annual rate of 3 percent through the projection period. In the year the project 
is scheduled for completion, the CPE should be reevaluated and set to a level that is deemed 
“reasonable.” In the City Airport example, the CPE was assumed to increase in Year 8, the year 
the project opens, to a level of $11.40 (or $9.00 as expressed in current year dollars). 


Projected Nonairline Revenues 


The revenues received from activities at an airport other than typical airline rates and charges, 
such as those derived from parking, rental cars, concessions, advertising, and other nonairline 
activities, differ among airports based primarily on their operating characteristics and contrac- 
tual agreements with tenants. As a result, future nonairline revenue projections should be spe- 
cific to the revenue source. Parking and rental car revenues, for example, generally correspond 
to the level of origin-destination (O&D) passengers at an airport, while concessions revenue is a 
factor of total passenger activity (i.e., also including connecting passenger activity if applicable). 
Projections of each category of nonairline revenues are generally based on specific assumptions 
related to the activity forecast, as well as assumptions regarding inflation. 


Airport operators generate investment earnings through investing their surplus cash on hand 
or other required reserves. To the extent that investment earnings are not restricted for other 
uses, they can also be considered part of an airport operator’s revenues. 


Projected Annual Operating Expenses 


Projected operating expenses, also referred to as O&M expenses, are the costs of operating and 
maintaining the airport, including the airfield, terminal, landside, and other ancillary facilities. 
These expenses can be classified into various categories, such as personnel, repairs and mainte- 
nance, materials and supplies, utilities, professional services, and other miscellaneous expenses, 
depending on how the airport operator accounts for them. 


Similar to nonairline revenues, projections of operating expenses should be specific to the type 
of expense. For example, personnel expenses may increase at a higher rate than materials and sup- 
plies expenses given increasing costs for employee benefits, such as health insurance and retirement 
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Step 1: Determine Need for a Terminal Redevelopment 


obligations. Therefore, it is important to understand an airport operator’s historical operating 
expenses and contractual obligations to develop useful projections of future operating expenses. 


Estimates of incremental operating expenses associated with ongoing or anticipated CIP proj- 
ects should also be considered in any projection of operating expenses as the projects become 
operational. For example, if terminal capacity or the square footage of the building footprint 
is being increased, additional operating and maintenance needs may arise compared with cur- 
rent levels. However, newer facilities may also be more energy efficient, which could result in a 
decrease in operating expenses. It is important to consider these types of elements. 


If an airport operator has outstanding revenue bonds, it may also be required to maintain an 
O&M reserve fund as part of its obligations to its bondholders. These fund requirements are 
generally sized to hold cash equal to 2 to 3 months of annual operating expenses. Operating 
expenses, along with any O&M reserve fund requirements, are typically subtracted from annual 
airport revenues in the cash flow analysis. 


Existing and Planned Debt Service 


Existing and any upcoming or planned debt service payments from airport revenues should 
also be included in the cash flow analysis, as shown in Table 7-10. Such payments primarily 
include GARB debt service, including an allowance to maintain compliance with any rate cov- 
enant or debt service coverage requirement. These line items presented on Table 7-10 include 
existing debt service from previously issued bonds as well as estimated debt service from planned 
bond issuances associated with CIP projects outside of the terminal project. 


Capital Expenditures 


The cash flow analysis should also include airport revenues projected to be expended on capi- 
tal projects other than the terminal project on a pay-as-you go basis, as presented in Table 7-10. 


Projected PFC Revenues 


PFC revenues are generally included in the cash flow analysis from a prior PFC capacity analy- 
sis. The amount of PFC revenues available to fund a future project equals projected annual PFC 
revenue less the annual amount of PFC revenues used for current and expected capital projects 
and debt service outside of the proposed terminal project. 


Total Annual Funds Available for Future Projects 


As shown in Table 7-10, total annual airport revenues less operating expenses, the O&M 
reserve requirement, existing and planned debt service, and other capital expenditures and obli- 
gations generally equal excess revenues available for future projects. All other available funds 
from the funding availability and PFC capacity analyses can then be added to the excess revenues 
available for future projects to equal the total annual funds available for future projects. In most 
cases, the funds available to an airport operator to implement a large project, such as major ter- 
minal replacement or renewal, are not sufficient to meet the significant cash flow needs of the 
project. As such, some form of borrowing or debt will be required to undertake the project. At 
this point, the borrowing capacity of the airport operator can be calculated in accordance with 
available general revenues. 


Borrowing Capacity Calculation 


A borrowing capacity calculation can be undertaken in several ways. Table 7-11 presents a ver- 
sion of such a calculation using the City Airport example. From the cash flow analysis discussed 
above, the project was assumed to be fully operational in Year 8. At that point in time, the airport 
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Borrowing Capacity Calculation 


Net Revenues Available for Future Debt Service $24,800,238 
Amortization Factor 0.0782 
Debt Capacity $317,030,277 

Less: 
Capitalized Interest $47,554,542 
Bond Issuance Fees 6,340,606 
Debt Service Reserve 24,800,238 
Debt Service Coverage (if Rolling Coverage) 6,200,060 


Net GARB Proceeds Available for Future Project Costs 


PFC Borrowing Capacity: 


Escalated Dollars 


$232,134,832 


PFC Revenues Available for Debt Service $10,396,502 
Amortization Factor 0.0746 
PFC Borrowing Capacity $139,358,000 
Less: 

Bond Issuance Fees $2,787,160 
Debt Service Reserve 10,396,502 


Net PFC Bond Proceeds Available for Project Costs 


$126,174,338 


Total Bond Proceeds Available for Project Costs $358,309,170 


Source: Ricondo & Associates, Inc., September 2011. 
Prepared by: Ricondo & Associates, Inc., September 2011. 


operator would be able to charge applicable capital and operating expenses associated with the 
project to the users. Therefore, the net revenues available for debt service in Year 8 are the starting 
point of the borrowing capacity calculation, as described below. 


The PFC borrowing capacity calculation is also presented in Table 7-11. The PFC borrow- 
ing capacity analysis generally follows the same process as the airport revenue bond borrowing 
capacity calculation described below. However, one difference from GARB debt is that PFC rev- 
enue can be applied toward debt service before the asset is placed in service, thus eliminating the 
need to issue additional debt as a carrying cost through the construction period (i.e., capitalized 
interest). Capitalized interest is generally required when an airport operator issues GARB debt, 
as users or the airlines cannot be charged for the project until it is placed in service. As shown in 
Table 7-10, the amount of excess PFC revenues for the City Airport in Year 3 was calculated to 
equal zero as PFCs begin to pay debt service for the terminal project. 


The total project costs supported by the airport operator’s general revenues plus PFC borrow- 
ing capacity for the City Airport example are approximately $358.3 million in escalated dollars, 
as presented in Table 7-11. A further description of the various elements included in this analysis 
is provided below. 


Net Revenues Available for Future Debt Service 


Net revenues available for future debt service are calculated in the cash flow analysis using 
a targeted figure for total airline revenues and projections of nonairline revenues, operating 
expenses, existing and planned debt service, other capital expenditures, and other available 
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funds. The net revenues available for debt service in the cash flow analysis for the first year the 
project is open and when debt service is projected to commence serve as the basis for calculating 
the airport enterprise’s borrowing capacity. As shown in Table 7-11, the net revenues available 
for future debt service reflect the calculated future debt service capacity in Year 8 of the cash flow 
analysis presented in Table 7-10. 


Amortization Factor 


The amount of net revenues available for future debt service is the annual debt service the 
airport enterprise will be able to pay on bonds associated with the future terminal project. That 
amount is then divided by a coverage factor (e.g., 1.25) to determine the maximum annual debt 
service payment required and the associated allowance for coverage. The debt service payment 
is then divided by an amortization factor. The amortization factor is a ratio that can be used to 
calculate what the total debt requirement is based on annual amounts available. For this type of 
analysis, a 30-year amortization period is typically assumed, less the number of years of capital- 
ized interest at the current market interest rate. 


Borrowing Capacity 


Applying the amortization factor to the net revenues available for future debt service yields 
the total borrowing capacity of the airport enterprise (whether bonds or another debt structure 
is used). The total borrowing capacity represents the par amount of debt the airport operator 
may issue, including capitalized interest, the cost to issue the debt, a debt service reserve fund, 
and another costs to be funded at closing from transaction proceeds. The net proceeds available 
to fund the project costs are generally considered the par amount of the bonds less the following: 


e Capitalized Interest—As debt service cannot be included in airline rates and charges until the 
project is placed in service, the airport operator must borrow an amount equal to the interest 
due from the time of debt issuance through the project’s opening. This interest is referred to 
as capitalized interest. 

e Cost of Issuance—Fees associated with the bond transaction, which typically equal approxi- 
mately 2 percent of the amount of issuance. 

e Debt Service Reserve—Typically calculated as one year of debt service. 


An airport operator may want to consider adjusting the assumptions used in the cash flow 
analysis, including the targeted CPE, multiple times as such adjustments will provide several 
calculations of the airport enterprise’s borrowing capacity and a range of financing options for 
management to consider as it moves forward with a planned capital project. 


Total Funds Available for Future Terminal Project 


The total funds available for a future terminal project can then be determined as the borrow- 
ing capacity of the airport enterprise plus the cumulative total of the other available funding 
sources available on a pay-as-you-go basis through the assumed issuance of the GARBs in Year 8, 
as presented in Table 7-10, or approximately $551.9 million (e.g., $358.3 million + $193.6 mil- 
lion). In this analysis, these amounts are expressed in nominal or escalated dollars. 


As demonstrated, these funding capacity analyses can become quite complex given the nature 
of the project and the amount of financial information required. To provide the reader some 
assistance in conducting the analyses, a spreadsheet template for a funding capacity analysis is 
included in Appendix C of this Guidebook, along with additional instructions for use. 


The projected total amount of available funds is affected by forecast activity levels, projected 
revenues, expenses, debt service, and the targeted CPE. Once the airport operator has calculated 
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its project funding capacity, it is recommended that various sensitivity analyses be conducted, 
including the manipulation of key assumptions, to help an airport operator understand how its 
financial capacity is affected to better understand the risk involved. It is critical that the airport 
operator fully understand the resources it can afford to invest in a terminal project or other CIP 
project, and the best strategy for financing the capital program. 


Importance of Passenger Activity Forecasting to Financial Analyses 


Passenger activity forecasting is a critical element in developing the financial capacity analysis. 
The activity forecast drives important factors in the financial analysis, including projections of 
operating and PFC revenues. As deviations from the forecast could have significant ramifications 
for the future financial performance of the airport, the development of assumptions regarding 
future passenger activity should be given careful consideration to ensure the accuracy of the 
financial capacity analysis. 


Aggressive Activity Forecasting 


An aggressive activity forecast (i.e., a forecast in which a high level of passenger activity is 
assumed relative to economic conditions or available air service) risks overstating the future 
numbers of enplaned passengers at an airport. As the projections of operating and PFC revenues 
are a function of the activity forecast, aggressive assumptions regarding future passenger levels 
may lead to overestimation of future revenue streams and, thus, the amount of annual funds 
available to pay future debt service. As the funds available to pay future debt service are carried 
forward to the borrowing capacity analysis, the borrowing capacity calculation may overestimate 
the amount of funds available to finance the capital program, including a future terminal proj- 
ect. Because of the nature of the borrowing capacity calculation, a relatively small increase in 
the annual funds available to pay future debt service yields a much larger increase in potential 
borrowing capacity. Thus, the use of aggressive assumptions in an activity forecast risks the pos- 
sibility of overstating the true affordability of a capital program. 


Overly Conservative Activity Forecasting 


While being conservative (i.e., assuming a low level of passenger activity relative to economic 
conditions or available air service) generally proves beneficial in activity forecasting from the 
standpoint of financial analyses, using an overly conservative activity forecast can also misconstrue 
the financial capacity analysis to the detriment of the airport operator and key stakeholders. 
Should the activity forecast significantly understate future passenger numbers and, as a result, 
underestimate projections of future general airport revenue and PFC collections, the financial 
capacity analysis may yield results that demonstrate a much smaller amount of available funds 
for future projects than would actually be available, possibly to the point where a feasible project 
is not undertaken. As such, a conservative yet reasonable/realistic activity forecast is generally 
considered the preferred approach for financial analyses. 


Events Affecting Existing Forecast 


If a major event occurs that significantly affects the long-term enplaned passenger levels at the 
airport, whether positively or negatively, the passenger activity forecast should be reevaluated 
and the financial capacity reanalyzed to determine the potential effects on the funding avail- 
able for the capital program. As discussed later, a series of sensitivity analyses or risk analyses is 
typically recommended to help identify and evaluate the key factors that could alter the airport 
operator’s overall project affordability. 


CHAPTER 8 


Step 2: Refine Terminal 
Redevelopment Objectives 
and Generate Options 


The principal goal of Step 2 is to develop terminal concepts that represent reasonable options 
for terminal renewal or terminal replacement. ACRP Report 25: Airport Passenger Terminal Plan- 
ning and Design: Vol. 1: Guidebook and Vol. 2: Spreadsheet Models and User’s Guide, describes the 
iterative process typically undertaken to refine a terminal program and generate concept options. 


Exhibit 8-1 illustrates the typical activities that occur in Step 2. While shown sequentially, the 
process to refine the terminal program and generate concepts is an iterative process in which 
results are improved by feedback from stakeholders involved in the Terminal Redevelopment 
Program. 


To achieve the stated goal, several important objectives should be met: 


e Refinements to the terminal program must correlate with the airport’s Strategic Plan. 

e Descriptions of terminal requirements must be unbiased in terms of interpreting or repre- 
senting the objectives and goals for terminal redevelopment. 

e Concept options must reasonably satisfy the terminal program. 


Depending on the terminal development program, the concept options may or may not include 
a status quo (i.e., do nothing) option. In cases in which the program statement identifies mission 
requirements that are new or unmet, then, for all practical purposes, a status quo (do nothing) option 
is most likely irrelevant, as the current terminal does not meet the minimum requirements. 


The documentation of each concept option should minimally include the following to pro- 
ceed with subsequent evaluations: 


e Drawings of the facility, including the placement of properly sized facilities to house terminal 
functions 

e Illustrated site requirements (addressing phasing issues if the current site is to be used; 
addressing relocation and phasing issues if a new site is to be used) 

e Illustrated phasing requirements at a conceptual level, addressing requirements for relocated 
functions during construction 

e Building area tabulations that correlate to airline rates and charges space categories. 


The operator of the City Airport implemented a collaborative Step 2 process involving key 
stakeholders in brainstorming sessions and regular progress meetings to update participants 
on the vetting of solutions and synthesis of the most feasible ideas into two concept options 
depicted in the following exhibits: 


e Exhibit 8-2, Exhibit 8-3, and Exhibit 8-4: Renew the existing terminal in place with building 
expansion to accommodate additional space requirements. 
— Renewal of the existing terminal would require construction of an 8 to 10 gate temporary 
facility during the phased reconstruction of the landside terminal and two concourses. 
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Exhibit 8-1 
Step 2 Process Diagram 


FINALIZE FACILITY REQUIREMENTS 


Process Guidance: ACRP Report 25, 
/ATA Airport Development Reference Manual 
(ADRM), 2010., Appendix C 


AIRPORT OPERATIONS, AIRLINES, 


FACILITIES ENGINEERING COMMERCIAL TENANTS, 
AND MAINTENANCE DEVELOP CONCEPT OPTIONS REGULATORY AGENCIES, AND OTHER 
Consult on eneigy/sustainability initiatives and STAKEHOLDERS 
strategic objectives for infrastructure. Process Guidance: ACRP Report 25, Input and review 


IATA Airport Development Reference Manual 


airline requirements and {evel of service goals 
(ADRM), 2010., Appendix C hin g 


BRAINSTORM AND CONCEPT 
REFINEMENT 


IDENTIFY PREFERRED OPTIONS 


Renew Replace 
Existing Existing 
Facility Facility 


Develop Comprehensive Terminal Building 
and Terminal Area Concepts 


Terminal Support 
Building Facilities 


Airfield Landside 


POLICY MAKERS/STAKEHOLDERS 
CONSENSUS AND APPROVALS 


Source: Ricondo & Associates, Inc., June 2011. 
Prepared by: Ricondo & Associates, Inc., June 2011. 
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Exhibit 8-2 


City Airport—Renewal Concept Terminal Area Plan 


LEGEND 
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ARE REPRESENTATIONAL. 


B 
CARGO | 


STRUCTURED PARKING 


Renew Existing Terminal Option 
Expand concourse widths, providing new restrooms and concession areas. 
Reconfigure apron and holdroom areas for largest Airplane Design Group (ADG) III aircraft. 


Expand upper level area between the concourses for expanded and consolidated security screening checkpoints and concession court. 
New lower level space for expanded baggage screening. 


Source: Ricondo & Associates, Inc., June 2011. 
Prepared by: Ricondo & Associates, Inc., June 2011. 
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Exhibit 8-3 
City Airport—Renewal Option Terminal Floor Plans 


Upper Level Floor Plan 


doo. 4 LEGEND 

SH } yr (AIRLINE 
(9) AIRPORT 
{-~] COMMON 
[-_] CONCESSIONS 


TRANSPORTATION 
SECURITY ADMIN. 


NOTES: 

1. NOT TO SCALE. 

2. BUILDING AREAS AND FUNCTIONS 
ARE REPRESENTATIONAL. 


Lower Level Floor Plan 
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Source: Ricondo & Associates, Inc., June 2011. 
Prepared by: Ricondo & Associates, Inc., June 2011. 
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Exhibit 8-4 
City Airport—Renewal Concept Phasing 


Phase 1 
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Source: Ricondo & Associates, Inc., June 2011. 


Prepared by: Ricondo & Associates, Inc., June 2011. 
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e Exhibit 8-5, Exhibit 8-6, and Exhibit 8-7: Replace the existing terminal with a new facility 
adjacent to the existing building. 

— The replacement terminal would be constructed relatively close to the existing terminal, 
necessitating two major construction phases and the phased demolition of the existing 
terminal and concourses. The site plan conserves terminal area and maximizes the use of 
the existing terminal roadway network. 

In both cases, landside facilities are assumed to be accommodated on a single level; with air- 
side facilities, including passenger screening, post-security concessions, and holdrooms accom- 
modated on a second level. Table 8-1 presents the total terminal space tabulation for each option 
grouped into space categories that correlate to the rates and charges schedule. 


Exhibit 8-5 
City Airport—Replacement Concept Terminal Area Plan 
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Replacement Terminal Option 
Construct new terminal with linear 20 gate concourse sized to accommodate the largest Airplane Design Group (ADG) III aircraft. 
Landside portion of terminal would be one level. 
Airside portion including concourses, security screening checkpoints, concession court, and circulation between concourses would be two level. 
Relocate existing adjacent and conflicting facilities. 
Expand roadway to accommodate relocated curbfront. 
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Exhibit 8-6 


City Airport—Replacement Option Terminal Floor Plans 
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Source: Ricondo & Associates, Inc., June 2011. 
Prepared by: Ricondo & Associates, Inc., June 2011. 
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Exhibit 8-7 
City Airport—Replacement Concept Phasing 
Phase 1 
LEGEND 
NOTES: 
= EXISTING TERMINAL HOF TO SCAU. 
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Phase 2 


Source: Ricondo & Associates, Inc., June 2011. 
Prepared by: Ricondo & Associates, Inc., June 2011. 
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Table 8-1 
City Airport—Renewal and Replacement Terminal Floor Area Summary 


Terminal Space by Component (square feet) 


Options 
Renewal Option Replacement Option 
Existing 
Terminal Net New to Build Total Area’ Total Area 
Airline Leased Space: 
Preferential Leased Space 
Ticketing and Offices 15,000 - 15,000 15,000 
Holdrooms 29,000 9,000 38,000 35,000 
Operations 26,000 1,000 27,000 25,000 
Bag Service Offices 4,000 - 4,000 4,000 
Subtotal Preferential Leased Space 74,000 10,000 84,000 79,000 
Joint Use Space 
Bag Makeup 33,000 2,000 35,000 34,000 
Bag Claim 25,000 4,000 29,000 28,000 
Tug Drive 17,000 1,000 18,000 15,000 
Subtotal Joint Use Space 75,000 7,000 82,000 77,000 
Total Airline Leased Space 149,000 17,000 166,000 156,000 
Building Space: 
Terminal Rentable Space 
Airline Leased Space 149,000 17,000 166,000 156,000 
Nonairline Offices 10,000 - 10,000 13,000 
Concessions 25,000 10,000 35,000 45,000 
Vacant/Other Airline Space 25,000 3,000 28,000 26,000 
Airport Administration 35,000 - 35,000 40,000 
Total Terminal Rentable Space 244,000 30,000 274,000 280,000 
Public Space 94,000 80,000 174,000 135,000 
Total Usable Space 373,000 110,000 483,000 455,000 
Mechanical / Electrical / Plumbing / Building Structure 38,000 12,000 50,000 36,000 
Space 
Total Terminal Space 376,000 122,000 498,000 451,000 


‘In Option 4, existing structuraland functional adjacencies may result in the area needed to accommodate a purpose 
to exceed the area required in the gap analysis and calculated facility requirements. 


Source: Ricondo & Associates, Inc., September 2011. 
Prepared by: Ricondo & Associates, Inc., September 2011. 


CHAPTER 9 


Step 3: Evaluate Options 


The principal goal of Step 3 is to develop qualitative and quantifiable factors to focus the deci- 
sion makers on the business aspects of their decisions. 


© Qualitative evaluations focus on the ability of each concept option to reduce or eliminate 
gaps in the existing terminal in a manner that best achieves the airport operator’s strategic 
goals. 

e Detailed financial analyses address the issues of debt capacity and affordability based on the 
total life-cycle project costs of each option and related terminal revenue increases. 


Exhibit 9-1 illustrates the sequence of analyses under Step 3 and points in the sequence when 
analyses conducted by different organizational units should be correlated and reviewed with 
stakeholders or decision makers. The outcomes from Step 3 are: 


e First, confirmation that one or both options are fundable. 

e Second, if all options are fundable, then additional value and sensitivity analyses should be 
conducted to select the best option based on business-driven considerations rather than 
purely on cost. 

e Incases in which the option(s) is (are) not within the funding capacity of the airport enter- 
prise, the assumptions used in the model must be revisited or Step 2 should be revisited. 


The following delineates the different analyses to be conducted under Step 3. 


Qualitative Evaluations 
Program Compliance Evaluation 


An important objective for generating competing options (Step 2) is that the options must 
reasonably satisfy the terminal program requirements. However, constraints imposed by exist- 
ing infrastructure and construction phasing to maintain ongoing operations can result in 
differences in the size of renewal options compared to the terminal program requirements. 
Typically, replacement options are more able to conform to a calculated terminal facility space 
program. 


Table 9-1 presents a comparison of the degree to which each terminal option for the City Air- 
port conforms to the stated terminal program. Both options reasonably conform to the stated 
program, although it should be noted that the renewal concept falls 5,000 square feet short in 
the concession area, even though the gross area of the renewal concept is 10 percent greater than 
the gross area of the replacement concept. 


9-1 


DETAILED FINANCIAL ANALYSIS 


Process Guidance: Appendix C, ACRP Report 36, 2010. 


QUALITATIVE EVALUATION 


Process Guidance: Appendix C, ACRP Report 25, 2010. 


Exhibit 9-1 
Step 3 Process Diagram 
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{ 
Source: Ricondo & Associates, Inc., June 2011. 
Prepared by: Ricondo & Associates, Inc., June 2011. 


Table 9-1 


City Airport Options—Evaluation of Facility Program Conformance 


Terminal Facilities 
Ticketing Counter Positions 
Self-Service Devices 
Ticketing Curbside Positions 
Bag Claim Area 
Bag Claim Frontage 
Passenger Security Checkpoints 
EDS Bag Screening Devices 
Concessions 
Gate Holdrooms (average size) 


Landside Facilities 
Arrivals Curb 
Departures Curb 
Commercial Curb 


Program Target 


Step 3: Evaluate Options 


Terminal Development Options 


(at 6.0 million Existing 
Unit annual passengers) = Conditions Renew Replace 
Number 60 50 60 60 
Number [in above ] - [in above ] [ in above ] 
Number 4 2 4 4 
Square Feet 26,400 25,000 29,000 28,000 
Linear Feet 720 480 720 720 
Number 10 8 10 10 
Number 6 4 6 6 
Square Feet 40,000 25,000 35,000 45,000 
Square Feet 2,200 1,950 2,550 2,350 
Linear Feet 450 450 450 450 
Linear Feet 450 450 450 450 
Linear Feet [inabove] [in above] [in above ] [ in above ] 


Notes: EDS = Explosives Detection System 


Source: Ricondo & Associates, Inc., June 2011. 
Prepared by: Ricondo & Associates, Inc., June 2011. 


Comparative Performance Evaluation 


A comparative Performance Evaluation should be conducted to discern differences between 


options pertaining to: 


e Performance (connect times, baggage travel distances, maintainability) 


e Integration with airfield configuration and landside facilities (roads, curbs, parking, ground 


transportation) 


e Experiential (aesthetic opportunities, ease of use, wayfinding) 
e Adaptability to sustainability initiatives and other design qualities inherent in an option, 
which may not be quantifiable, but which helps differentiate among competing options. 


Important considerations in the qualitative evaluation of a renewal option are challenges 
associated with maintaining normal operations during construction. Many aspects of con- 
structing new facilities in an operating terminal environment can be quantified as inputs to 
the financial analyses, for example, longer construction duration, temporary construction, 
multiple phase construction, insurance, potential staff additions, and loss of revenue for 
affected tenants. However, degradation to passenger level of service should be recognized, 
even if it is difficult to assess the financial implications of impacts such as longer walk- 


ing distances resulting from construction barricades or tenant dislocations into temporary 


facilities. 


9=3 
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Table 9-2 summarizes the Performance Evaluation of the renewal and replacement options for 
the City Airport, as conducted by key stakeholders: 


e Not surprisingly, the replacement option scored higher (by more than one point) relative to 
the renewal option in terms of implementation and operations: 

— Implementation—Stakeholders principally acknowledged the operational impacts on 
existing activities, use of temporary facilities, and risk of service disruption resulting from 
construction occurring in an operating terminal. 

— Operations—Stakeholders identified that the design of the replacement option required 
few, if any, compromises to preferred operating practices. Engineering and Maintenance 
indicated that a replacement terminal could be designed without having to incorporate 
measures that would be needed in the renewal option to maintain parts of existing systems 
or create workarounds. Floor-to-floor heights could be increased in the replacement option 
to improve accessibility to equipment (building utilities and baggage handling systems) for 
maintenance. 

e ‘The renewal option was recognized as being more compatible with existing landside facilities. 

e Since the anticipated program costs for both options are within the funding capacity of 
the airport operator based on the earlier Step 1 financial analysis, participants conducting 
the qualitative Performance Evaluation deferred any evaluation of comparative costs to the 
detailed financial analysis concurrently under way. 


In preparing a Performance Evaluation, care must be taken to identify and select evaluation 
measures that reflect or cover the important characteristics of all concepts or options being 
considered. For example, the performance comparisons in Table 9-2 are generic and could be 
applied to many types of projects; however, the measures would not necessarily apply in all cases 
since some projects might require additional measures to provide a thorough evaluation. These 
should be determined on an individual project basis. 


Program Cost Estimates 


Program costs should be estimated for each terminal development option. Program costs 
include new construction, temporary measures (including tenant relocation or dislocation that 
would not typically be included as part of the contractor’s General Conditions), general contrac- 
tor markups and program soft costs (planning and design, program management, permitting, 
testing and certifications, and program contingency). Separate estimates of annual O&M, utility, 
and routine repair costs for each option should be prepared as input to the detailed financial 
analysis. 


The estimated program costs for the City Airport terminal options are summarized in 
Table 9-3. The estimated cost of each option is lower than the total funds available, calculated 
to be $552 million under the Step 1 financial capacity analysis. As indicated in the Step 3 pro- 
cess diagram, further financial analyses should be performed to confirm the airport enterprise’s 
financial capacity and develop additional financial metrics needed by decision makers to select 
the preferred terminal redevelopment option on the basis of business considerations rather than 
on the basis of lowest cost alone. 


To support the financial analysis, program costs should be grouped into categories that sup- 
port subsequent cost recovery and funding eligibility analyses. Exhibit 9-2 presents graphs of 
annual cash outflows related to the capital program costs for the City Airport terminal options 
over the duration of the construction period to support the financial analyses of airport 
cash flow. 
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Table 9-3 
City Airport Options—Program Cost Estimate Summary 


Temporary Consiruction and Relocations: 
Construct Eight Temporary Gates and Operations Spaces 
Construct Associated Temporary Apron 
Construct 10,000 SF Ticketing Lobby and Support Space 
Relocation and Start-up 
Relocate Cargo Facility 
Relocate Rental Car Lot 
Relocate Airport Support Facility 
Subtotal Temporary Construction and Relocations 
Airline Leased Space: 
Preferential Leased 
Ticketing and Offices 
Holdrooms 
Operations 
Bag Service Offices 
Subtotal Preferential Leased 
Joint Use Space 
Baggage Makeup 
Baggage Claim 
Tug Drive 
Subtotal Joint Use Space 
Total Airline Leased Space 
Building Space: 
Terminal Rentable Space 
Airline Leased Space 
Nonairline Offices 
Concessions 
Vacant/Other Airline Space 
Airport Administration 
Total Rentable Space 
Public 
Mechanical / Electrical / Plumbing / Building Structure 
Total Terminal Space 
Additional Requirements: 
Outbound Bag System 
In-Line Bag Screening 
Baggage Claim Units 
Aircraft Apron (adjacent concourses) 
Terminal Curbside (2 drop-off lanes and sidewalks) 
Extend Airport Loop Roadway 
Total Additional Requirements 
Subtotal Construction Cost 


Phasing Costs for Ongoing Operations 
Planning (1%) & Design (10%) 
Program Management (5%) 
Contingency (15%) 
Total Estimated Cost 


Note: SF= square foot 
N/A = not applicable 


Source: Ricondo & Associates, Inc., September 2011. 
Prepared by: Ricondo & Associates, Inc., September 2011. 


Program Cost 


Program Cost 


($)Renewal Option ($)Replacement Option 
$7,500,000 N/A 
3,750,000 N/A 
2,500,000 N/A 
1,000,000 N/A 
N/A 15,000,000 
1,100,000 1,100,000 
4,500,000 N/A 
$20,350,000 $16,100,000 
$4,500,000 $8,250,000 
15,000,000 19,250,000 
5,650,000 8,750,000 
800,000 1,400,000 
$25,950,000 $37,650,000 
$7,500,000 $11,900,000 
10,300,000 15,400,000 
2,000,000 4,500,000 
$19,800,000 $31,800,000 
$45,750,000 $69,450,000 
$37,450,000 $54,600,000 
2,000,000 4,550,000 
14,500,000 24,750,000 
6,350,000 9,100,000 
7,000,000 14,000,000 
$67,300,000 $107,000,000 
$84,200,000 $74,250,000 
$13,000,000 $12,600,000 
$164,500,000 $193,850,000 
$500,000 $2,000,000 
2,000,000 2,000,000 
500,000 1,000,000 
3,000,000 20,000,000 
1,050,000 1,500,000 
N/A 1,200,000 
$7,050,000 $27,700,000 
$237 ,650,000 $307,100,000 
$47,530,000 $30,710,000 
26,141,500 33,781,000 
11,882,500 15,355,000 
41,351,100 53,435,400 
$364,555,100 $440,381 ,400 


Exhibit 9-2 


Step 3: Evaluate Options 
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City Airport Options—Timed Program Construction Expenditures 
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Total Annual Cash Flow 


$17,920,750 


$29,268,250 
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$59,971,017 


$38,241,017 


$59,971,017 


$59,971,017 


$38,241,017 


Total Cumulative Cost 


$17,920,750 


$47,189,000 


$108,160,017 


$168,131 ,033 
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Replacement Option 
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Year 5 
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Year 8 


Total Annual Cash Flow 


$21,990,500 


$30,084,071 


$74,417,805 


$74,417,805 


$74,417,805 


$74,417,805 


$74,417,805 


$16,217,805 


Total Cumulative Cost 


$21,990,500 


$52,074,571 


$126,492,376 


$200,910,181 


$275,327 ,986 


$349,745,790 


$424,163,595 


$440,381 ,400 


mat Total Annual Cash Flow 


=Total Cumulative Cost 


Source: Ricondo & Associates, Inc., September 2011. 


Prepared by: Ricondo & Associates, Inc., September 2011. 


Detailed Financial Analysis 


During Step 3, a detailed financial analysis should be completed concurrent with qualitative 
facility evaluations to determine the financial impacts needed to assess each option from an 
economic standpoint. A detailed financial model produces key financial metrics based on global 
economic assumptions and assumptions associated with each terminal option. The financial 
metrics produced by the modeling analysis include: 


e Debt per enplaned passenger 
e Days of cash on hand 
e Cost per enplaned passenger 
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Exhibit 9-3 


e Debt service coverage ratio 
e Direct terminal costs 
e Revenue per enplaned passenger 


Discussions of the financial modeling process, key financial metrics, and potential follow-on 
analyses that an airport operator may undertake to justify a terminal project are provided below. 
As with other chapters of this Guidebook, the City Airport example is used in this chapter as a basis 
for describing the financial modeling process. The detailed financial model tables associated with 
this example are provided for both the terminal replacement and renewal options in Appendix B. 


Development of detailed models to analyze the financial impacts of the terminal project on 
the airport operator, airlines, and other stakeholders is an important element of Step 3. It is 
critical that the financial model incorporate all of the airport operator’s baseline financial and 
operational assumptions, as well as assumptions for each project alternative. It is also important 
that financial projections be realistic and supportable. Exhibit 9-3 presents the typical flow of 
information that is generally included in any airport financial model. The following paragraphs 
describe this process in more detail, as categorized by inputs and outputs. 


Airport Aviation Activity Forecasts 


For financial modeling purposes, airport aviation activity forecasts generally include annual 
enplaned passengers and aircraft landed weight, and sometimes aircraft operations. The forecast 


Typical Inputs for Airport Financial Model 


"AIRPORT tea CAPITAL 
AVIATION. NON AIRLINE. | ¢—| IMPROVEMENT 
“ACTIVITY PROGRAM 


“TERMINAL 
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MODEL 


CAPITAL 
COSTS: 


OPERATING 
EXPENSES 


Source: Ricondo & Associates, Inc., June 2011. 


Prepared by: Ricondo & Associates, Inc., June 2011. 
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Exhibit 9-4 
City Airport—Enplaned Passenger Forecasts 


Total Annual Enplaned Passengers (CAGR = 2.25%) 


4,000,000 


3,500,000 


3,000,000 
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Note: | CAGR = Compounded Annual Growth Rate 


Source: Ricondo & Associates, Inc. September 2011. 
Prepared by: Ricondo & Associates, Inc. September 2011. 


of enplaned passengers drives much of the financial projections. For example, projections of 
nonairline revenue sources are driven, in large degree, by passenger activity at the airport. These 
projections, used as model input, will also be key drivers for the future PFC revenues available to 
support future capital development. The forecast of enplaned passengers also forms the basis for 
calculating the airport’s projected CPE or total cost to the airlines. The forecast of landed weight 
is primarily used for calculating the landing fee rate. If required, aircraft operations forecasts for 
the airport can also be completed to assist in various other analyses. Exhibit 9-4 presents a graph 
of forecast enplaned passengers for the City Airport example. The City Airport’s enplaned passen- 
gers are estimated to be 3.0 million in the current year and are forecast to increase at a 2.25 percent 
annual growth rate through the planning period to approximately 3.7 million by Year 10. 


Terminal Space Projections 


Terminal space projections for each alternative are another primary input into the financial 
model. The distribution of terminal space is projected by functional area (e.g., ticket counter, 
holdroom, baggage claim) and category (e.g., rentable, public, administration). The allocation of 
terminal space is a key factor that, depending on the airline rates and charges methodology in use 
at the airport, can affect the overall level of terminal cost recovery from the airlines; therefore, it is 
important to sufficiently detail the allocation of terminal space for each terminal project alterna- 
tive considered in the financial analysis. Exhibit 9-5 demonstrates the effects of the allocation of 
terminal space under the terminal renewal and terminal replacement options considered for the 
City Airport. Years 5 and 8 mark phases in which additional space would be placed in service for 
the terminal development options. 
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As shown on Exhibit 9-5, the total terminal space required for the renewal option was assumed 
to be greater than for the replacement option. This assumption was made given that a replace- 
ment option on a “greenfield” site is generally considered to be a more efficient layout in meeting 
facility requirements than a renewal option where limitations of the existing structure can pres- 
ent certain inefficiencies in meeting the same requirements. 


Capital Improvement Program 


A CIP and project cost estimates are also key inputs into a detailed financial model. The 
airport operator’s CIP should contain a comprehensive set of capital projects that are planned 
to be undertaken over the next several years. When evaluating specific terminal development 
options, the CIP should be modified as needed to implement each option. Other key consider- 
ations when incorporating a CIP into a financial model are project phasing, estimated annual 
cash flows, project operational dates, and the various airport cost centers that would be affected 
by the projects. Assumptions regarding funding sources to be applied to those projects should 
then be considered, as in Step 1. Capital project costs are generally estimated in current dollars 
and then escalated for inflation within the context of a financial model. Exhibit 9-6 presents the 
typical process for analyzing the financial impacts associated with an airport CIP. 


Exhibit 9-7 presents the project costs and funding sources for the City Airport example for 
both the terminal renewal and terminal replacement options. As presented, the CIP project costs 
are consistent between the options at approximately $51.2 million; however, the cost of the 
replacement terminal option is approximately $82.6 million more than the cost of the renewal 
terminal option. This information is presented in escalated dollars. 


Projections of Operating Expenses and Nonairline Revenues 


A detailed financial model should contain projections of operating expenses and nonairline 
revenues. These projections, as discussed in Step 1, are typically developed for specific line items, 
where applicable, and allocated to appropriate airport cost centers. To assist in the development 
of operating expense projections, it is important to understand historical trends, current airport 
maintenance contracts and agreements, personnel and benefit obligations, utility and energy 
use, and the distribution of responsibilities between the airport operator and the airlines, among 
other factors. Also, it is important to determine if any incremental impacts to operating expenses 
and nonairline revenues may be associated with the airport operator’s CIP. This is generally true 
when analyzing terminal improvement projects. Operating expense projections are typically 
increased with inflation or in some cases at levels above inflation (e.g., recent health insurance 
costs, retirement obligations, and energy costs have been increasing rapidly). Nonairline rev- 
enues generally tend to increase with forecast passenger activity and also by some factor of infla- 
tion. Such growth assumptions are generally developed for each specific line item, as different 
line items can be affected by inflation, passenger growth, and other factors to varying degrees. 


Exhibit 9-8 and Exhibit 9-9 present projected direct terminal operating expenses on a per- 
square-foot basis and terminal nonairline revenue for the City Airport, respectively. These pro- 
jections are presented for both terminal redevelopment options. As presented on Exhibit 9-7, 
operating costs per square foot of terminal space are projected to decline in Years 5 and 8 after 
the new terminal becomes operational. This assumption is based on the new space being more 
efficient in terms of maintenance and energy use; however, in aggregate, these expenses are pro- 
jected to increase as a result of the additional space. Terminal nonairline revenues are expected 
to increase over baseline projections starting in Year 5, as depicted on Exhibit 9-9. The basis for 
this assumption is that the new terminal configurations are more efficient, concession space 
increases, and passenger flow and spend would be optimized for future terminal concession 
programs. 
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Exhibit 9-10 


valuating Terminal Renewal Versus Replacement Options 


Debt Service Projections 


Developing projections of debt service requirements to support the funding needs of future 
capital development is another fundamental purpose of an airport financial model. Given the size 
and scope of the project costs associated with the terminal replacement and renewal options for the 
City Airport, additional debt is a required funding source. Exhibit 9-10 presents projected terminal 
annual net debt service for both the terminal renewal and replacement options after PFC rev- 
enues have been applied towards debt service based on eligibility assumptions, which is an effective 
method of mitigating increases to airline costs or CPE. As presented, the net debt service require- 
ments are higher for the terminal replacement option compared to the terminal renewal option. 


Once all of the inputs are incorporated into the airport financial model, certain outputs and 
results can be calculated, as depicted earlier in Exhibit 9-6. These outputs are described and 
placed in context for the City Airport example in the paragraphs that follow. 


Model Outputs Airline Rates and Charges 

Airline rates and charges are generally calculated from the airport operator’s established or 
assumed airline rate-setting methodology. This methodology includes the specific rate structure 
for both the landing fee and the terminal rental rate, as well as other fees, such as an apron fee. 


City Airport Options—Future Terminal Debt Service (Net of PFC Revenues) 


Terminal Debt Service (Net of PFCs) 


$18,000,000 


$16,000,000 


$14,000,000 
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alll 


Current 


Year 


Notes: 


Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 


= Terminal Renewal Option | Terminal Replacement Option 


1. Years 5 and 8 mark the incremental nonairline revenue impacts associated with the assumed terminal 
development option. 


2. Cumulative debt 


service in Year 10 for the terminal renewal and terminal replacement alternatives is projected to 


be $32.8 million and $71.5 million, respectively. 


Source: Ricondo & Associates, Inc. September 2011. 
Prepared by: Ricondo & Associates, Inc. September 2011. 


Exhibit 9-11 
City Airport—Terminal Project Airline Rate Impacts (Residual Rate-Setting Methodology) 
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Signatory Terminal Rental Rate (per Square Foot) 
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“Baseline & Terminal Renewal Terminal Replacement 
Notes: 


1. Years 5 and 8 mark the incremental impacts of the assumed terminal development option. 
2. The terminal rental rate increases reflect increases in debt service and associated changes in operating expenses 


and nonairline revenues. 


Source: Ricondo & Associates, Inc. September 2011. 
Prepared by: Ricondo & Associates, Inc. September 2011. 


Airline rate-setting methodologies can range from a fully residual approach to a fully compensa- 
tory approach, with many airport operators using a blended approach that incorporates elements 
from each methodology (hybrid). In many instances, an airport operator and its tenant airlines 
may want to analyze alternative rates and charges methodologies when a terminal project is being 
considered, as implementation of the project may change the cost structure of the airport signifi- 
cantly. As such, financial modeling of various airline rates and charges methodologies may need 
to be considered for each terminal development option to assess how each methodology would 
affect the costs to the airlines, or the resultant CPE. Exhibit 9-11 presents the terminal rental rate 
and landing fee calculated for the City Airport example, in which a cost center residual airline rate- 
setting methodology was assumed. As presented, the terminal rental rate increases in concert with 
the stages of development of the terminal project, which reflects increases in debt service and asso- 
ciated changes in operating expenses and nonairline revenues. There would be minimal changes to 
the landing fee as the airfield cost center cost structure is not materially altered between alternatives. 


The resultant CPE for the City Airport is presented in current dollars on Exhibit 9-12. The 
CPE is a generally accepted metric and can be critical when negotiating terminal projects with 
the airlines. As presented on the exhibit, CPE increases in concert with the various operational 
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Exhibit 9-12 
City Airport—CPE Impacts (Current Year Dollars) 


Cost per Enplaned Passenger 
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mBaseline mTerminal Renewal © Terminal Replacement 

Notes: 


1. Years 5 and 8 mark the incremental impacts of the assumed terminal development option. 
2. The terminal replacement option results in a higher CPE than the terminal renewal option primarily because of the 
assumed increase in debt service for the terminal replacement option. 


Source: Ricondo & Associates, Inc. September 2011. 
Prepared by: Ricondo & Associates, Inc. September 2011. 


dates of the terminal development. The terminal replacement option results in a higher CPE 
than the terminal renewal option. The primary cause for this in the City Airport case is that the 
increase in operating expenses and debt service required to fund the terminal development more 
than offsets the enhancements achieved through improved terminal nonairline revenues. An 
increase in CPE can be typical at airports undertaking major terminal projects. 


As mentioned earlier, copies of all financial tables associated with this analysis are provided 
in Appendix B. 


Key Financial Metrics 


The outputs from the financial model can help the airport operator evaluate the effects of each 
set of terminal development option assumptions on financial performance. The following key 
metrics may allow the airport operator to quantify and compare the projected financial impacts 
from each terminal development option. 


Table 9-4 and Table 9-5 present a sampling a key financial metrics calculated from the financial 
model for the City Airport example. Additional detail on certain metrics yet to be discussed in 
this Guidebook is provided below. 


Debt Service Coverage Ratio 


The debt service coverage ratio generally takes into account the revenue remaining after 
operating expenses are paid (i.e., net revenue) compared to annual debt service. In most cases, 
higher debt service coverage ratios are more attractive to the investment community; however, 
debt service coverage ratios are highly dependent upon an airport operator’s airline rate-setting 
methodology (e.g., residual methodologies generally have lower debt service coverage ratios). 
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Days Cash on Hand 


Days cash on hand is calculated based on the amount of unrestricted discretionary cash the 
airport operator has in comparison to its annual operating expenses. This metric is generally an 
estimate of how long the airport operator can operate if revenues were zero. A higher number of 
days cash on hand usually indicates a stronger cash position of the airport enterprise; however, 
it may not be beneficial to have an unreasonable amount of cash on hand, as it could otherwise 
be used to provide a better return in an alternative airport investment opportunity. 


Debt per Enplaned Passenger 


The debt per enplaned passenger metric is used to assess the airport operator’s debt obliga- 
tions in relation to the numbers of enplaned passengers at the airport. An airport operator can 
consider this metric when evaluating how much debt it can afford. The airport operator may 
also consider the cash contribution to the terminal redevelopment in managing debt service 
obligations. By contributing additional available cash to the project, an airport operator may be 
able to reduce the size of future bond issues, thereby lowering the costs of issuance, annual debt 
service payments, and debt per enplaned passenger. 


Use of Financial Metrics 


To provide a better understanding of how these various financial metrics at the airport under 
consideration may compare to metrics at other airports regionally or throughout the nation, 
several sources of information can be referenced. These sources include bond rating agencies, 
airport and airline trade organizations (the American Association of Airport Executives [AAAE], 
Airports Council International-North America [ACI-NA], Airlines for America [A4A], etc.), 
the FAA, financial information in consolidated annual financial reports of other airports, offi- 
cial statements from recent bond issues, or airport websites. Some common sources containing 
industry financial benchmarking information include the following: 


e ACI-North America Benchmarking Surveys 

e AAAE Rates and Charges Surveys 

e FAA Compliance Activity Tracking System (CATS)—Airport Financial Reports 
e US. Airport Medians from Moody’s Investors Service 


When considering the use of financial benchmarking data, it is important that the data be 
considered in the appropriate context when comparing them to data from other airports. Several 
factors can be misleading as to why certain financial measures may vary among airports. For 
example, the CPE at one airport may not include all of the costs included in the CPE at another 
airport, or the type of rate-making methodology can significantly dictate the level of an airport’s 
debt service ratio. Fully understanding the information used when comparing it can help avoid 
some common pitfalls. 


Sensitivity Analyses 


An airport operator can typically better understand its overall financial risk by performing 
sensitivity analyses on the financial model for each terminal development option, as it is likely 
that all future assumptions may not materialize and, in some cases, could vary materially. The 
purpose of sensitivity analyses is to evaluate how changes in the global assumptions underlying 
the analysis might affect the key financial metrics for each option. The effects may vary from 
minor to significant, depending on the degree of change to the assumptions, and may potentially 
provide valuable information regarding the “what if” questions that could be raised by an airport 
operator, stakeholders, or bond rating agencies. Typical changes to the global assumptions can 
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Table 9-6 
City Airport—Sensitivity Analysis Comparison—Terminal Renewal Option, Year 8 
Reduced Project Cost 
Global Activity Increase 
Assumptions Scenario Scenario 
Projected Enplaned Passenger 3,585,000 3,316,000 3,585,000 
Terminal Project Alternative Cost $409,486,751 $409,486,751 $450,435,427 
Nominal CPE $8.55 $10.44 $9.64 
Real CPE—Current Dollars $6.75 $8.25 $7.61 
Real CPE—Variance $1.50 $0.86 


Source: Ricondo & Associates, Inc. September 2011. 
Prepared by: Ricondo & Associates, Inc., September 2011. 


include the level of aviation activity growth, operating expenses, nonairline revenue growth, and 
other capital projects to be undertaken in the CIP, including project costs. These changes may 
ultimately affect the airport operator’s financial performance, including airline rates and charges 
and other financial metrics. Assumptions associated with the terminal development options may 
also be adjusted, typically the construction period, date of beneficial occupancy, or the total cost 
of the option. Changes to these assumptions can affect annual debt service as well as the timing 
of the incremental impacts to operating expenses and nonairline revenues, which may, in turn, 
affect airline rates and charges and financial metrics. The airport operator may also choose to 
adjust the assumed magnitude of the incremental impacts. 


Table 9-6 and Table 9-7 present sensitivity analyses for the City Airport terminal development 
options and a comparison of the impacts of changes in activity growth and project cost assump- 
tions on the financial model and metrics. These tables present the effects in Year 8, the assumed 
first full year of terminal development completion. In the first sensitivity analysis, a 1 percent 
annual reduction in the enplaned passenger growth rate was assumed compared to the base- 
line assumption of 2.25 percent annual growth. In the second sensitivity analysis, a 10 percent 
increase in project costs was assumed for each option. 


As presented, sensitivity analyses can be useful in assessing the financial risk associated with under- 
taking capital development. They can be valuable in understanding which assumptions or variables 
can significantly affect financial results to account for such risks during the planning process. Addi- 
tionally, it is unlikely that all assumptions will occur as planned and understanding the financial 
results under more than one outcome can assist in better understanding overall financial risk. 


Table 9-7 
City Airport—Sensitivity Analysis Comparison—Terminal Replacement Option, Year 8 
Reduced Project Cost 
Global Activity Increase 
Assumptions Scenario Scenario 
Projected Enplaned Passenger 3,585,000 3,316,000 3,585,000 
Terminal Project Alternative Cost $492,078,419 $492,078,419 $541 ,286,261 
Nominal CPE $9.98 $12.34 $11.14 
Real CPE—Current Dollars $7.88 $9.74 $8.80 
Real CPE—Variance $1.86 $0.92 


Source: Ricondo & Associates, Inc. September 2011. 
Prepared by: Ricondo & Associates, Inc., September 2011. 


Summary 


In the City Airport example, both the terminal renewal and replacement options appear to be 
within the reasonable cost levels established in Step 1, with a $9.00 CPE target, as expressed in 
current year dollars. However, it should be noted that the reduced activity sensitivity analysis for 
the replacement option could pose some financial risk and exceed the CPE target. 


From a purely financial perspective, the terminal renewal option appears to be more finan- 
cially sound than terminal replacement, primarily given its lower CPE. However, at this point, the 
airport operator and stakeholders may choose to further analyze the potential economic benefits 
of each option to further justify selection of the preferred option. 


Capital Justification 


In many cases, the lowest cost terminal development option or the best option from a financial 
standpoint may not always be the most prudent development to undertake. In other words, when 
the financial analysis is completed and one option results in a higher CPE (for example), it is 
important to determine if that incremental CPE is justifiable. In this example, the increased CPE 
could be warranted through certain quantifiable measures, such as lower aircraft operating costs, 
fewer aircraft delays, better passenger processing times, and other measures. Or, in some cases, 
this justification could be realized through qualitative determinations, or a combination of both. 


For the above reasons, it can be beneficial for an airport operator to further evaluate both the 
quantifiable and qualitative justifications for each terminal development option against its overall 
goals and objectives prior to making a determination purely for financial reasons. Identifying these 
justifications can assist an airport operator in justifying the terminal development option to key 
airport stakeholders, such as the airlines, the FAA, airport board members, and other airport ten- 
ants. This analysis can be a traditional BCA for the purposes of applying for an FAA LOI or other 
grant request. It can also be tailored as a business case to a specific stakeholder to demonstrate how 
the project’s operational benefits justify the financial commitment to implement it. Typical capital 
justifications associated with a terminal replacement or renewal are provided below. 


Examples of Quantifiable Justification 


e Airline delay savings is a measurement, in minutes, of time saved from avoided operational 
delays as a result of a capital project at an airport. This measurement can be applied to aircraft 
operations as well as passengers. A project alternative yielding a high level of delay savings may 
generally be looked upon favorably by the airlines operating at the airport and by passengers. 
The delay savings at the airport may also provide downstream delay benefits throughout the 
national airspace system. 

e An airport operator could also consider the aircraft travel time from the runway ends for each 
terminal development option. A project alternative that would lessen this travel time could 
ultimately provide delay reduction and enable additional aircraft turns at the airport. Passen- 
gers may also benefit from reduced taxiing times. 

e Dual taxilanes between concourses can also reduce operational delays at the airport by allow- 
ing more aircraft to efficiently queue on taxiways prior to takeoff. The additional expense of 
constructing dual taxilanes could be offset by the operational benefit. 

e A terminal development option that provides better passenger flow can also provide passenger 
delay savings and allow for enhanced security measures and increased concession revenues. 
An airport operator can achieve benefits from selecting such an option even if it is not the 
lowest cost option. 


Step 3: Evaluate Options 
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Examples of Qualitative Justification 


e A terminal development option that allows for enhanced safety/security measures may pro- 
vide additional value beyond the cost of the project. Meeting all required local, state, and fed- 
eral safety and security measures should be mandated for all development options; however, 
those that may achieve further security and safety enhancements above the requirements may 
provide additional value that should be considered in the decision-making process. 

¢ Operational efficiency can be measured during project construction as well as after project 
completion and may not always be quantifiable. For example, a terminal renewal option may 
require operating in the terminal during construction, which could disrupt airline and other 
tenant operations, and may cause some confusion for passengers at the airport. A renewal 
project can also add burden on airport operator staff given the potential disruption to the 
facility. In many cases, this disruption can add cost to the project, and can be challenging 
to quantify during the planning process. However, such operational efficiencies should be a 
consideration, if applicable, as they can have a major impact. 

e An environmentally friendly terminal development option may offset the additional costs of 
the project by creating value in both the potential for reduced future utility expenses in the 
terminal, as well as enhancing the perception of the airport. A green initiative can also provide 
opportunities for ecofriendly concessionaires to operate at the airport that otherwise would 
not. Project alternatives that meet only the minimal environmental requirements could be at 
risk of additional expense associated with upgrades needed if environmental standards are 
changed. 

e Local/regional perceptions of development options could be influenced by safety/security 
concerns, environmental friendliness, and other factors, such as job creation, and whether 
or not the airport operator needs to acquire additional land for terminal replacement. Hav- 
ing local/regional support for a development option can be a factor in justifying the selected 
option to key airport stakeholders and may also be beneficial in receiving additional state, 
local, and third-party funds that may become available. 


CHAPTER 


Step 4: Document Results from 
the Analyses 


The principal goal of Step 4 is to document results from the analyses. Typically, the project docu- 
mentation would be referred to as the Terminal Redevelopment Program, as it would contain: 


e Pertinent statements from the airport Strategic Plan or Master Plan 
e Commercial passenger activity forecasts 

e Specific goals and objectives for redeveloping the terminal 

© Concept design 

e Terminal space and other statistical requirements 

e Financial Analysis 


Exhibit 10-1 illustrates the typical activities that occur in Step 4, under which the Terminal 
Redevelopment Program transitions from a planning process to an implementation process. 
The Terminal Redevelopment Program documentation, which documents the results from the 
analyses, conveys the scope, conceptual design, and relationships among the terminal facilities 
to an implementation team that, for the most part, was not involved in the planning process. 


Users of the Guidebook will necessarily tailor the documentation to meet the practices and 
standards of the particular airport under consideration. For example, the Terminal Redevelop- 
ment Program may be a concise brief that is tailored to convey only needed information to a 
design team, and a separate comprehensive planning report would be prepared to document the 
analyses and outcomes from the preceding steps. 


Similarly, the activity sequence of program implementation activities will necessarily be tai- 
lored to the specifics of the redevelopment program. For example, the program could require an 
environmental approval process prior to commencing full implementation activities. 


10 


10-1 


“T1OZ aung “uy ‘sayeloossy 2 Opuoory :Aq posredaig 
“T107T eune “oUuy ‘sayeloossy 2 Opuosry :ad1n0S 


Saoiles 


quawaseueyy sjenuddy 


SadIAas UsIsA suipun. 
iets Wes ustseq tpung Auoyenday 


NOIWINIWA TAN! WYY90ud 


WAOUdd¥ ONY SASNSSNOD 
SUIT TOHSNVLS/SUANWN ADITOd 


ssuimesg Sasfjeuy Sjawauinbay sengoaigg pue 


sanoalqg yoduy 
ydaou09 jeroueuly soeds $je09 jeulway 


$}se09J04 AAoy 9199}2N$ 


WV890Nd LNIWdOTIAIGIY WNIWYSL 


SASATYNY 3H! 40 
SLINSIY INIWNIOG 


v dalS 


weibeiq sse00ig 7 dais 


L-OL HaIYXS 


APPENDIX A 


Glossary and Acronyms 


A.1 Glossary 


The definitions of terms given below are only applicable to this Guidebook. The terms and 
concepts may have different meanings in different contexts. 


Airline Leased Space—Terminal spaces, typically gates and holdrooms, rented to individual 
airlines for their exclusive or preferential use. 


Airplane Design Group (ADG)—A grouping of airplanes based on wingspan specified by the 
Federal Aviation Administration (FAA) and documented in FAA Advisory Circular 150/5300-13.' 


Benefit-Cost Analyses (BCA)—An analytical process used to calculate and compare project 
benefits and project costs. Both benefits and costs can be quantitative (dollar value, or delay 
levels) and qualitative (terminal appearance or congestion). A BCA is conducted using defined 
procedures when required by the FAA for project approvals and funding. 


Bond Rating—Grade assigned to bonds by rating agencies, according to the agencies’ defini- 
tions and procedures, to inform investors on the security of the bonds. 


Brainstorming—A method of bringing stakeholders together to develop a solution to a specific 
problem by gathering a list of ideas, issues, and strategies. 


Building Information Modeling—Refers to systems, models, and commuter programs used to 
monitor and analyze (typically on a real-time basis) building systems and operations. 


Capital Improvement Program (CIP)—The planned airport capital projects budgeted by the spe- 
cific airport operator. This program is typically prepared annually for the succeeding 5 to 10 years 
and can be funded from multiple sources, including airport revenues, federal funds, passenger facil- 
ity charges (PFCs), and other sources. 


City Airport—Specific to this Guidebook, a typical midsized airport and terminal facility with 
defined characteristics. The characteristics of the City Airport example are used to illustrate 
the typical issues, analyses, and evaluations associated with the decision to renew or replace an 
airport terminal. 


Common Use—Related to the shared use of terminal elements by the airport operator, airlines, 
and other airport tenants. 


Comparative Performance Evaluation—A comparison of options that qualitatively measures 
the relative differences in performance (connect times, baggage travel distances, maintainability), 


'Federal Aviation Administration, Airport Design, Advisory Circular 150/5300-13 (and Change 11), United States Department of 
Transportation, Washington, D.C., August 9, 2001. 
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integration with airfield configuration and landside facilities, experiential, and adaptability to 
sustainability initiatives and other design qualities inherent in an option. 


Compensatory Agreement—One of two commonly used airline/airport rate-setting method- 
ologies whereby the airlines pay agreed-upon rates and charges based on the recovery of costs 
allocated to the facilities and services that they occupy or use. 


Cost per Enplaned Passenger (CPE)—A standard financial evaluation metric, CPE is the calcu- 
lated cost to the airlines for each enplaned passenger at the airport. Depending on airline/airport 
agreements, net costs include both terminal rents and landing fees, and are offset by various 
airport revenues, such as concession revenue. 


Customer Facility Charge (CFC)—A charge imposed by an airport operator on customers of 
rental car companies at the airport based on terms and conditions of the airport operator set 
through state or municipal authorization. 


Debt Service Coverage Ratios—The ratio of funds available to pay debt service each year to 
the required annual debt service payments. Required debt service coverage ratios are typically 
contained in the airport operator’s bond enabling legislation. 


Facility Condition Assessment (FCA)—Assessment technique that provides an inventory of 
the terminal spaces and utilities, as well as architectural, engineering, and special systems infra- 
structure with the expressed purpose of identifying deficiencies, projecting priority of repairs or 
replacements, and estimating the cost to correct deficiencies. 


Facility Condition Index (FCI)—Stated as a percentage, this index measures the estimated cost 
of the current year deficiencies and compares it to the projected replacement cost of the termi- 
nal. The higher the FCI, the poorer the relative condition of the facility. 


Gap Analysis—A framework used to collect and analyze data to compare existing conditions to 
required or desired conditions. 


Letter of Intent (LOI)—A letter from the FAA reflecting its intent to fund an approved capital 
project as funding is available. Typically used in multiyear funding commitments, the FAA issues 
an LOI and awards the airport annual grants based on a defined schedule. An LOI is not a legal 
obligation to award funds; it reflects the FAA’s intent only. 


Life Cycle—The typical or expected life ofa piece of equipment, system, or facility beyond which 
productivity, efficiency, or cost of repair becomes impractical. 


Life-Cycle Cost—The total cost of purchasing, operating, and maintaining a system through its 
expected useful life. 


Majority-in-Interest (MII)—The voting and approval processes defined in airport/airline 
agreements. 


Million Annual Passengers (MAP)—Total annual passengers (in millions) who arrive or depart 
from the airport, including passengers who connect between flights. The count typically includes 
only passengers on commercial flights. 


Origin and Destination (O&D)—Airline passengers who begin or end their trips at this airport 
as opposed to those passengers who are connecting from (or to) another flight. 


Pay as You Go (PAYGO)—The use of PFC revenues to cover direct project expenses on a pay- 
as-you-go basis rather than using existing and expected PFC revenues to pay debt service on 
bonds issued for PFC-eligible projects. 


Program Compliance Evaluation—An evaluation or analysis of results that compares facility 
requirements to functional and size elements of the options under consideration. 


Public Space—Terminal spaces, such as corridors and restrooms, not rented to tenants and 
available to the public. 


Rates and Charges—The various payments made by airlines to the airport for facilities used and 
services provided, most commonly landing fees and terminal rental rates, in accordance with the 
airport use and lease agreements. 


Residual Agreement—One of two common airline/airport rate-setting methodologies, whereby 
the airlines pay the net costs of operating the airport after taking into account the commercial 
and other non-airline sources of revenue. The airlines (or signatory airlines) provide a guarantee 
that the level of rents and charges will be such that the airport enterprise can be operated in a 
break-even manner. In exchange for this guarantee, the signatory airlines typically have rights of 
approval over capital investment and other operating costs at the airport (see MI1). 


Return on Investment (ROI)—The profits (or benefits) associated with an investment relative 
to the cost of the investment. 


Soft Costs—Costs related to a facility development that includes planning, design and engineer- 
ing, and program management, plus contingencies to cover unknown changes and conditions. 


Stakeholders—Individuals, groups, organizations, or other entities that have a significant inter- 
est in a common issue, event, or project. 


Strategic Plan—A document that states a community’s goals and objectives for its airport, 
including definitions of a mission and vision for its future (see ACRP Report 20).? 


SWOT—A strategic framework applied to analyze the strengths, weaknesses, opportunities, and 
threats associated with a project or issue. 


Terminal Area Forecast (TAF)—Forecasts of aviation activity prepared annually by the FAA. 


Terminal Rentable Space—The total amount of rentable space in the terminal, including space 
leased and not leased to the airlines. 


Trigger—As defined in this Guidebook, an action, condition, or activity level that creates a need 
to modify a terminal building or elements within the building. 


Uniformat—A standard classification system for building elements and related sitework used in 
construction project management. 


Useful Life—Similar to Life Cycle, the typical or expected life of a piece of equipment, system, 
or facility beyond which productivity, efficiency, or the cost of repair becomes impractical. 


A.2 List of Acronyms 


AAAE American Association of Airport Executives 
ACI-NA Airports Council International-North America 
ACRP Airport Cooperative Research Program 

ADA Americans with Disabilities Act 

ADG Airplane Design Group 

A4A Airlines for America 


°ACRP Report 20, Strategic Planning in the Airport Industry, Transportation Research Board, Washington, D.C., 2009. 
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AIP Airport Improvement Program 

BCA Benefit/Cost Analysis 

CATS Compliance Activity Tracking System 
CBP U.S. Customs and Border Protection 
CFC Customer Facility Charge 

CIP Capital Improvement Program 

CPE Cost per Enplaned Passenger 

FAA Federal Aviation Administration 

FCA Facility Condition Assessment 

FCI Facility Condition Index 

GARBs General Airport Revenue Bonds 

HVAC Heating, ventilation, and air conditioning 
IATA International Air Transport Association 
ICAO International Civil Aviation Organization 
IT Information Technology 

LCCA Life-Cycle Cost Analysis 

LOI Letter of Intent 

MAP Million annual passengers 

MII Majority-in-Interest 

NPIAS National Plan of Integrated Airport Systems 
NPV Net present value 

O&D Origin and destination 

O&M Operation and Maintenance 

PFC Passenger facility charge 

PV Present value 

ROI Return on Investment 

SWOT Strengths, Weaknesses, Opportunities, and Threats 
TAF Terminal Area Forecast 


TSA Transportation Security Administration 
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Table B-1 (b) 
Cost Estimate - Terminal Replace Alternative 
Replace 
Existing Unit Cost Space Required Program Cost 
Inventory (SF) ($/SF) (SF) ($) 
Temporary Construction and Relocations: 
Construct 5 temp gates and ops space N/A 
Construct associated temp apron N/A 
Construct 10000 SF Ticketing Lobby and support space N/A 
Relocation and start up N/A 
Relocate Cargo Facility $300 50,000 $15,000,000 
Relocate Rental Car Lot 1,100,000 
Relocate Airport Support Facility N/A 
Subtotal Temporary Construction and Relocations $16,100,000 
Airline Leased Space: 
Preferential Leased 
Ticketing and Offices 15,000 $550 15,000 $8,250,000 
Holdrooms 29,000 550 35,000 19,250,000 
Operations 26,000 350 25,000 8,750,000 
Bag Service Offices 4,000 350 4,000 1,400,000 
Subtotal Preferential Leased 74,000 79,000 $37,650,000 
Joint Use Space 
Baggage Make-Up 33,000 $350 34,000 $11,900,000 
Baggage Claim 25,000 550 28,000 15,400,000 
Tug Drive 17,000 300 15,000 4,500,000 
Subtotal Joint Use Space 75,000 77,000 $31,800,000 
Total Airline Leased Space 149,000 156,000 $69,450,000 
Building Space: 
Terminal Rentable space: 
Airline Leased Space 149,000 $350 156,000 $54,600,000 
Non-Airline Offices 10,000 350 13,000 4,550,000 
Concessions 25,000 550 45,000 24,750,000 
Vacant/Other Airline Space 25,000 350 26,000 9,100,000 
Airport Administration 35,000 350 40,000 14,000,000 
Total Rentable Space 244,000 280,000 $107,000,000 
Public 94,000 $550 135,000 $74,250,000 
Mechanical / Electrical / Plumbing / Building Structure 38,000 350 36,000 12,600,000 
Total Building Space 376,000 451,000 $193,850,000 
Additional Requirements: 
Outbound Bag System $2,000,000 
In-Line Bag Screening 2,000,000 
Bag Claim Units 1,000,000 
Aircraft Apron (adjacent concourses) $20 1,000,000 20,000,000 
Terminal Curbside (2 drop off lanes and sidewalks) 20 75,000 1,500,000 
Extend Airport Loop Roadway 1,200,000 
Total Additional Requirements $27,700,000 
Subtotal Option 2 (Replace) Construction Cost $307,100,000 
Phasing Costs for On-Going Operations (10%) 30,710,000 
Planning (1%) & Design (10%) 33,781,000 
Program Management (5%) 15,355,000 
Contingency (15%) 53,435,400 
Total Estimated Cost $440,381,400 


Notes: 
1/ N/A=Not Applicable 
2/ Table corresponds to Table 9-3 within Chapter 9 of the Guidebook. 


Source: Ricondo & Associates, Inc., September 2011. 
Prepared by: Ricondo & Associates, Inc., September 2011. 


“LLQZ laquiaydag ‘ouy ‘sayvioossy 2 opuosry :Aq pomedaig 

“L107 taquiaidag ‘ouy ‘sayeioossy 2 Opuosry :901n0g 
i 
“yOogepinyd ay} Jo 6 Jeydeyo ulyUM Z-6 UqIyXy O} spuodseioo eiqel = /L 

:8]0N 


2z9'Le0'Zv$ ogs‘809'LZ$  sps‘zzs‘69$ LoOg‘OvO'er$ GrE'Les‘s9$ zSL‘vso'v9S s6z‘OrL‘DE$ OSZ‘OZE'LIS ISZ'98P‘60P$ (%E © SieI]OG JeUJWON) Moj4 YseD jenuuy [e}0L 


LlO‘Lvz'se$ LLO‘LZ6‘6S$ LLO‘LZE‘6S$  ZLO‘LZ’Se$  ZLO‘LZE‘ESS ZLLO‘LZ6‘09S OSz's9z'6z7$ OSZ‘0ZE‘ZLS OOL‘SSs‘r9e$  (Sue|]Oq Jee, JUSIIND) Moj4 YseD jenuuy |e}0L 
(%SL) AoueBunuog 


0g8'L68'9 0g8'L68'9 ose‘ L68'9 0g8'L68'9 ose‘ 168'9 0s9‘L68'9 OOL'LSE' Ly 

00S‘269'L 00S‘/69'L 00S‘Z69'L 00S‘69'L 00S‘69'1 00S‘Z69' 00S‘Z69'L 00S‘Z88' LL (%§) juoweBeueyy wesboidg 
OSZ'0Z0'EL OSZ‘OLO'EL OOS‘ LrL'9z (%01) uBiseq »g (%1) Buruue|d 
299'LZ6'L 299'1Z6'L 299'Lz6'L 299'1Z6'L 299'LZ6'L 299'1Z6'L 000‘0ES‘Zr (%0z) Suonesedg Buloy-uC 10} sjsop Hulseyud 
O00'0EZ'1Z$  O00‘O9r'Sr$  O00'09r'Er$  O00'DEZ'1Z$  O00'D9r'er$  000'09r'Er 000‘00E'ZL2$ JSOD UOHONAJSUOD MauayY - | UONdO 

000‘000'E 000‘00S'1 000‘00S‘ Ayyoe4 yoddns podiny eyeo0j|ay 

000‘000'L$ 000‘001 000‘001‘L }O7 JeE Jeyusy aye00/84 

VIN Ayyioe4 oBseg ayeoojay 

000‘000'} 000‘000‘L dn pes pue uoleoojay 

000‘0SZ'L 000‘0SZ 000‘00S‘z aoeds yoddns pue Aqqo7 Burjex911 4S 000‘0! JONsJsUuCD 

000‘0SZ'E 000‘0SZ'E uoide dus} peyeloosse jonsjsuoD 

000‘000's$ 000‘00s‘z$  000‘00S'Z$ aoeds sdo pue seye6 dua} g jonsjsuop 
ssuolesojey pue uo onsjsuog Aiesodwia) 

g sea, 2 dea, 9 128, Gg 128, pea, € 128A Z 1e8, L 4e8, ($) 


jsop weibold 


Ja, uoNOnysUOD / Buluue|g 
SAIEUJOl|Y [EMeUSY JeUIWE] - SounypUedxy UOONsUOD WeIGO1g POW 


aR 8 state = ie erly atc cece Meas alt eta Recah Naa 
(e) 2-@ s1qeL 


vSe'Sre'6l$ LSZ‘ese‘ess 
GOS‘ZLZ9LS  sos‘ZLrpZs 


006‘S06'8 006'S06'8 
LLS‘E6 LS LLS‘E6 LS 


eee'stt'Ss SEe'sL b's 
000‘002'8s$ 


giea, 1 1e38, 


ZE9‘0L7'98$ 


Sos‘ZLy‘pls 


006'S06'8 
LLS‘E6 LZ 


CCe'SL b's 
000‘002'8s$ 


g jeer 


s6e‘zS2‘es$ Sre'BLE‘L8S  G6re‘6rE'sZ$ véEs‘986‘0E$ 
Sos‘Zir‘r2$ sos‘zly‘pz$ sos‘Zlr‘r4$  LZO‘vs0‘OES 
006‘S06'8 006‘S06'8 006‘S06'8 
LLSE6 LS LZS‘E6L ‘2 LLS‘S6L'S LZS‘E6 LZ 
00S‘068'91 
CES'BL L's ESE'BLL'S SEES L's 
o0o00‘o00z'es$ 000'002'8S$  o000‘'002'Ess$ 
000‘000'L 
000'000'0L$ 
G 1BO, plea, € Ika, ~ Zleeq 


"L107 taquiaydag “‘ouy ‘sayeioossy 2 Opuosry :Aq paiedaig 
“1107 taquiaidag ‘-ouy ‘saye1oossy 27 Opuosry :a0mmo0sg 


ajqeol|ddy 10N = V/N 


"MOOgAaPINH au} Jo 6 Ja}deyo ulyWM Z-6 UWqlyXy 0} spuodseiioo ajqel  /| 


00S‘066‘LzS 


00S‘066'1z$ 


00S‘068'91 


000‘001 
000'000'S$ 


610'820'°26r$ 


00r‘ Lee‘orrs 


oor'ser'es 
000'SSe'SL 
000'L82Z'eE 
000‘01-2'0E 
000‘000'162 


V/N 
000001" L 
000'000'S L$ 
v/N 

V/N 


V/N 
V/N 


| Wea, 


Je8 A uoHOnNsUOD / Buluue|g 


($) 


yso9 weibold 


:SO]ON 


(%E © Siejjoq JEUIWON) Moj4 yseD jenuuy je}01 
(suejjog 428, }UaIIND) Moj4 YseD jenuuy |e}0L 
(%SL) AoueBunuog 
(%¢) Juswabeuew weiboig 
(%0t) uBisaq g (% 1) Bujuueld 
(%0z) suonesedg Buloy-ug 40} s}sog Bulseyd 
}SOD uOHONsSUOD MausyY - | UOHdO 


Aypoe4 oddns yodiy ayeoojay 
107 Je9 Je]UaY ayed0|8y 

Ayyioe4 ose eyeoojey 

dn preys pue uoleoojay 


aoeds 
yoddns pue Aqqo7 Bure!) 4S 0000} JonssuoD 


uoide dws} payelsosse jonijsuoD 
aoeds sdo pue saye6 dua} g yonsuoD 


:SUO}BIOJay Pue UOHONsysUOD Asesodwal 


SANEUSI|V JUsWsOR|deY seule! - Seunypuedxy uoNonssUuOD WesGOig PSU 


(q) 2-2 aIgeL 


“L107 taquiajdag -ouy ‘saqe1oossy 2p opuosry :Aq pesedaig 
“TTOZ soquiajdag ‘ouy ‘sayeloossy 2 Opuosry :901n0g 
eS 


‘yooqepiny ey} jo 6 Ja}deyo UII p-6 JIqIUXy 0} spuodseil09 ajqe} /| 


:810N 
000‘LZL‘S 000‘0z0‘S 000‘Lz6'v 000‘Sz8‘r 000‘LEZ‘ ooo‘se9‘r 000‘Z7S‘p 000‘ssr‘r 000‘0Ze'r 000‘r82'r 000‘002‘r iyHlem pepues [ejoL 
0 (e) 0 0 0 (0) 0 0 0 (e) 0 iyBie\ pepuey 1ayIO 
000'2re 000‘SEE 000‘8ze 000‘¢ze 000‘9L€ 000‘OLE 000‘70E 000'862 000‘262 000'982 000082 qyBie pepueq AoyeubisuoNn 
000'622'7 000‘S89'r 000‘€6S'‘7 000‘E0s‘7 000'SL Yt 000'8zE'r 000'Ere'r 000‘091‘7 000'820'r 000‘866'E 000‘026‘E qBieM pepuey AroyeuBbis 


1yBieM pepueq 


000‘0LL 000‘801 000‘901 000‘v01 000‘zOL 000‘001 000‘86 000‘96 000‘v6 000‘¢6 000‘06 suoneiedg je}01 
: » «e  °  &o= 9 ¢ oo gy if  ° AreUIIN 
000'0! 000'0L 000‘01 000‘0L 000‘0OL 000'0! 000'01 000'0L 000‘01 000'0L 000‘01 ABINWWOD/|Xe | ANY 
000'0r 000‘6 000'8¢ 000‘Ze 000‘9¢ 000'SE 000're 000'ce 000‘ze 000' FE 000‘0¢ UOHeIAY [e19US5) 
000'09 000'6S 000'8s 000'2S 000‘9S 000°SS 000'rS 000'ES 000°¢S 000'lS 000‘0S ABIUED ANY 
suoleiedo 
000‘8rZ'€ 000‘S99‘¢ ooo‘sss‘e 000‘90S‘e 000‘6zr‘e o00‘rse'e 000‘08z‘e 000‘802‘e o00‘ZeL‘e 000‘890‘e 000‘000‘e sjuswouejdug jenuuy |e}0 1 
(e) 0 0 0 0 0 0 0 0 ie} 0 J9u1O 
000'LS2 000'Sr72 000‘0r2 000'se? 000‘0E2 000°Szz 000‘0¢2 000°SL2 000‘0L2 000°S02 000002 sjusweue|duy Aioyeubisuon 
000‘Z6r'E 000‘0¢r'e 000'SrE'e 000'LZ2°e 000‘661°E 000‘621‘E 000‘090°E 000‘€66'2 000'226'2 000‘e98'2 000‘008'2 sjusweue|duy Aioyeubis 
sjuaweuer|duy 
OL 1e8, 6 Jee, g sea, 1 1e3a, g lea, g sea, plea, © 1e8, Zsea, | sea, Jea, JUdLIND 
payaloig 


suonoeloid Ayano uoeIAy - Hoduy Ail 
na i Re ae eit ll 
€-d e1qeL 


“LOT Jaquiaydas ‘ouy ‘sayeisossy 2p opuoory :Aq pasedaig 
“"L1OT Jaquiaidag ‘ouy ‘sayeioossy 2 Opuoory :adinog 


"yoogepinyd ayy Jo 6 Jaydeyo UIyYM -6 UqlUXy 0} spuodsauioo sige] /Z 
“anlpeusaye josfoid ;eUIWe} pewuNsse au} Jo sjoeduu! eoeds je]UsWe1OU! BU] MEW gpUeGsIesrA /} 


‘SOlON 
000‘867 000‘86r 00086 =—-:000‘Zerv oo0o'zZey o00'zer o00'9ze  o00.9ze o00'9Ze o00‘9ZE 000‘9Zze aoeds JeUIWeL [e}0) 
000‘0S 000‘0S 000‘0S 000'rr 000'rr 000'rr 000'8e 000'8e 000'8e 000'8e 000'8e BdIMAS B [BOIUBYa/\I 
Q00'8rr O00'8rr  O000'Srr  O00'S6E  OO0'EEE  OO00'E6E  00'REE ooo'sse o00'sss  o00'see o00'see aseds aiqeasn |e}0L 
000'rZ 1 000'PZ 1 000'rZ 1 000're | 000'rEL 000'rEL 000‘r6 000‘r6 000‘r6 000'r6 000'r6 ougnd 
000'rZ2@  O00'rZ2  O000'rP42  o00'6SZ 00'6Sz 0006S O000'rrZ  000'rrzZ 000'rrzZ  —-000'rvz 000'rrz aoeds ejqejuey /BUIWA | [2101 
000'se 000'Se 000's¢e 000's¢e 000‘se 000'se 000'se 000‘se o00'se 000'se 000'se uonesiulLupy Yodiy 
000'se o00'se o00'se 000‘0¢ 000‘08 000‘0e 000'sz 000'Sz 000'Sz 000'sz 000'Sz SUOISSB9UOD 
000'0L 000‘ 000'0! 000‘0 000'0 000‘ 000'0! 000‘0l 000‘OL 000‘01 000'01 SOO!JO SUl]1\-UON 
000'r6L 000'r6|. 000'r6 |} 000'r8 000'r81 000'r8L 000'PZL 000'PZL 000'rZ 1 000'rZ 1 000'rZL aceds ajqejuey aulpiy 


aoeds aiqejuey jeulwie | 


000'r61 000‘r6L 000'r61 o00'rsL 000'r8l 000'r8L O00'rZL 000'rZL 000'rZ1 000'rZ1 000‘rZ1 aoeds ajqejuay Suljiiy }e}O) 
000'82 000'82 000'82 oos‘92 oos'9z 00S'92 000'S2 000'Sz 000‘Sz 000‘Sz 000'Sz aoeds a|qeUsy sully 1810 
00S‘ I oos'L 00s‘ Osa‘ Osa‘ OSe‘L 000‘: 000‘: 000° 000‘ 000‘: saa\JJo ao\\as Beg 
000‘OL 000‘OL 000‘OL 00s'6 00s'6 00s'6 000°6 000‘6 000°6 000‘6 000'6 suoyeiedQ 
000'Z 000'Z1 000‘ OOS‘ LL oos' LL oos‘ LL 000'LE 000'LL 000'LL 000'LE O00‘LL SWOOJP|OH 
00s‘ 00S‘ 00s'r 0Se'r OS2'r OS2'v 000‘ 000'r 000‘r 000‘ 000'r seal pue Buiyex91) 
aoeds a|qeJUayY SulLiy JeYIO 
000‘991 000'991 000‘991 o0s‘ZSL oos‘zSt o0s‘ZSL 000'67L 000'6rL 000'6r 1 000'67 1 000‘6rL aoeds pasee] Sully 2}0) 
000'e8 000'¢8 000‘zs oos'8z oos‘8z 00s'8Z 000'SZ 000'SZ 000'SZ 000'SZ 000'SZ aoeds asp ulop [e101 
o000'8L o00'st 000‘8L oos‘ZL oos‘ZL oos‘Z1 000'Z1 000'ZL 00021 000'Z1 OOO'ZL ang Bn 
000‘62 000'62 000‘62 000°22 000‘22 000‘22 000'S2 000'S2 000'S2 000'S2 000'Sz wie|9 ebebibeg 
000'SE 000'S¢E 000'se 000're 000're 000'rE 000'es 000'Ee 000'se 000'es 000‘Ee dn-exey abebbeg 
goeds asn juior 
000'v8 000'v8 000'r8 000°6Z 000°62 000°62Z 000'7Z 000'rZ 000°7Z 000'rZ 000'rZ aoeds esp anisnjoxg peseey |ej0 | 
000‘ 000‘ 000‘ 000‘r 000‘ 000‘r 000'r 000'r 000‘ 000‘ 000‘r saaijo aaies Beg 
000'22 000'2z 000'22 00s‘92 00s‘92 00s‘92 000‘92 000'92 000‘92 000‘92 000'92 suoneiedo 
000'8¢ 000'8¢ 000‘8E o0s‘ee oos‘ee oos'ce 000'62 000'62 000'62 000'62 000'62 SWOOP|OH 
000‘SL 000'SL 000'S| o00'SL 000‘SL 000'SL 000'S} 0000'S} 000'SL 000‘SL 000‘SL seo pue Buexol 
soeds asp aaisnjoxg 
reoeds oul 
OL Jee, 6 Jea, g lea, 1 12a, g 1ea, g 1ea, y 1ea, eleep  citaa | seaa dea, quaung 
payoaloig 


SAHEUEYY JeMeuUay JeUILWa] - (4S) eoeds jeuIWe] 


EEE nT 


(e) p-g a1qeL 


“L1OZ taquiaydag ‘ouy ‘sareloossy 2 Opuosry :hq poredaig 
“TLOZ daquiaydag ‘ouy ‘sayeioossy 2 Opuosry :991n0s 
717771 aEE EERE 


“yoogepinyd ayy Jo 6 Je}deuD UUM g-6 JIqIUXy 0} spuodseuio9 eiqel /z 
‘aneusaye Joeloid jeuILe] pelunsse ey} Jo sjoedus! eoeds jeyUSWAJOU! OY] We g PUR GSsIesA /| 


‘SO1ON 

000'LSp  O00'LSr  O00;LSh  o00'8er  o00'ser  o00'8eh  o00‘9ZE  00'92E  00'9Z€ 00092 000‘9ZE aoeds JeulUaL |e}0L 

000‘9 000'9¢ 000‘9E Lve'9e Lee'ge LVe‘9e 000‘8e 000‘8¢ 000‘8s 000‘8e 000'8e BOIMAS 8 [Bd!UeYoE//| 
000'Slz  O00'SLr  O00'SIP  sS9'l0r eS9'lL0r  eS9'l0r  O00'8EE  O00'8EE  O00'8EE  O000'8EE o00'see aoeds ajqeasn |e}OL 

OoO'SeL  OOO'SEL  OOO'SEL s6s'zzL c6s'Zz2l  E68'Z2l 0006 0006 000‘r6 000'r6 000'76 anqnd 
ooo‘ose  oo0'ose  ooo'ose o9z'eze o9z'ele O9Z'E42 O00 MPS  O000'rPZ  O000'r¥Z  000'rr2 000'rre aoeds ajqejuey JeulUua| |e}0) 
000‘0r 000‘0r 000‘0r €EL'6E CELE €EL'6E 000‘SE 000'se 000‘sE 000‘se 000'SE uolessiulupy Hod 

000'Sr 000'Sr 000‘Sr ees‘ Ly ees‘ Ly ees‘ Ly 000‘sz 000‘Sz 000‘sz 000‘Sz 000'Sz SUO|SS89UOD, 

000'EL 000‘E 1 000'EL osr'zL osr'zL osr'zt 000‘0! 000'01 000‘OL 000‘OL 000'OL SOOO SUIlIY-UON 
ooo'zst  o00'c8t ooo'zst 19'08t  E19'08t E1908 O00'PZL  O00'rAL  O00'rZt  O00'PZI 000'rZL aoeds a|qeusy sully 


aoeds ajqejuay seulua| 


000281 oo0‘'zst 000‘281 EL9'O8k €L9'O8L €L9'OSt OO00'rZI 000'rZL 000'rZ1 000'rZL O00'rZL aoeds alqejuay sully |2}01 
000‘92 000‘92 000‘92 L28'SZ L28'S2 128'S2 000'S2 000'S2 000‘S2 000'Sz 000's2 aoeds a/qeUay suliiy J8YyIO 
000° 000‘; 000°! 000'L 000° 000‘: 000° 000°} 000° 000°: 000'L seco eovues beg 
000'6 000'6 000'6 000'6 000'6 000°6 000'6 000°6 000‘6 000°6 000‘6 suoleiedQ 
00021 000‘! 000°21 228 bb LZe8' Lb 228'Lb 000'LL 000'LL OOO'LL O00'LL 000'LL SWOOI1P|OH 
000'r 000'7 000'r 000‘ 000'r 000'r 000‘ 000‘ 000‘ 000‘ 000'r seoiO pue Huljexo1L 
aoeds ajqejueY Sully JAuIO 
000°9S|} 000'9SL 000‘9S1 Z8L'vSb Z8L'vSb Z8L'vSb 000‘6rL 000‘6r1 000'67 1 000'671 000‘671 aoeds pasee] Sully |B} 1 
000'LL 000'L2 000'Z2 €99'92 €99'92 ES9'92 000'SZ 000'SZ 000'SZ 000'SZ 000'SZ aoeds esp quIof [e}0L 
000'S| 000°SI 000°S1 Lvye'sh Lve'Sl Lve'st 000‘ZL 000‘Z1 (elelewas 000‘Z1L 000‘ZL anug Bn 
000'82 000'82 000'82 osr‘'Z2 Osr' Ze Osr' Ze 000'S2 000'Sz 000'Sz 000‘S2 000‘S2 we|9 ebebbeg 
000'vE 000‘ve 000've Lege Le@8'€€ Le8'E 000‘eE o00'Ee 000'EE 000‘EE 000'Ee dn-eyew ebebbeg 
soeds asp juior 
000'62 000'6Z 000°6Z eEL'eZ [otod a7 eel'eZ 000'rZ 000'rZ 000'rZ 000'rZ 000'rZ adeds asf anisnjoxy peseay |ejo] 
000'r 000'r 000‘ 000‘ 000‘r 000‘ 000'r 000'r 000‘r 000'r 000'r sadlyjo aolies Beg 
000'S2 000'S2 000'Sz ELL'SS ELL'Se eLk'Se 000'92 000‘92 000'92 000'92 000'9¢ suoneiedo 
000'SE 000‘SE 000‘SE 096'E€ 096'EE 096‘EE 000'62 000‘62 000‘62 000'62 000'62 SWOOIP|OH 
000'S|L 000'S} 000‘St 000‘SL 000°St 000'SL 000‘SL 000'S} 000'SL 000‘SL 000‘S} seoIyO pue Huryjexo1 
goeds asp¢ anisnjoxg 
raoeds eullly 
OL 198A 6 lea, 9g 1e38,\ 2 1e3a, g lea, Gg 1ea, y lear € 1e38, Z1e8A | 1ea, dea, JUdLIND 
pajoaloig 


SAIPEUIEly JUeWEDR|deyY ;eulWJel - (JS) eoeds seule) 
Sp i tm a 
(q) p-a SIGeL 


vee‘ ZLZ'09n$  g99'cze‘ss$ e60'6Lz's$  LOZ‘B60'%S$  9zo‘szs‘oZ$ vS0'667'HZ$ 269'L19'20$ 
v60'2S8'6 991‘ L89'L Eve'Sps'h Oce'eLy'L G6r'S82'L 1z8‘0e9 062'209 
Z9L'9LL'9E 000'‘000‘E 000‘00S'z 000'008 000'000'L 
Z00'E92'Z91 229'L€S'Ov 0€S'80Z'E9 Sre'zzs'e9 
Z02'9S96' LL LO9'Ore'sEe 
689'962'Ez 000‘000'2 000'000'z 000'000‘2 000'000‘2 8E9'0ES'z 90€'eer'z 
982'0S0'9E 
000'000'22 000‘00s' 000'00¢'S 000'002'S 000002’ 
OOS‘ZZS'Z1$  OOS'V69'1$  OSZ'EZ9'L$ OSZ'ES9'LS 000'rE9' LS OSZ'7LO'LS 000'96S' L$ 
ves ZLZ‘O9r$  g99'Sze’sS e60'6LZ'SS  LOL'860'cS$ 9zO'ezS‘oz$ PS0'66Z'rZ$  LEO‘LLO'LHS 
LSZ‘98r'60r 229' LE0'L oes'g09' LZ Srv8'czs'69 LO9‘Or0'er 
EBL LES LSS g99'Gle'ss €60'6L2'S$ 080°290'S$ G6r'6L6'7$ 602'9LL'v$ 960'ZE9'r$ 
[e}0L OL see 6 Jee, g sea, Lea, g sea, Gg 128, 
payoaloldg 


“L107 Jaquiaidas ‘ouy ‘sayeisossy 2p opuoory :Aq posedaig 
“TL 10T Jaquiaydag ‘uy ‘saye1oossy 2 Opuoory :a01n0g 


‘yoogapiny au} Jo 6 1e}deyD UIYM 2-6 UgIUXy 0} spuodseioo aiqeL /L 


86‘EE0‘0LS 090‘Ss0‘69$ 868‘68e'ves 
818'p8s 089'L9S os9'ges 
000‘00r'z1 000'000'S pls'9Ec'L 
66‘ LEz' 8 ZS1'P88'rS 
LLL'6EE'% 82L'6re'% 002'E91'2 
€z2'609'Ze 
000'006'r 000‘008'r 
00S'Z2S'L$ 00s'6Ss' L$ OSL’ LPS‘ LS 
v86‘EE0'0Z$ o90'sso‘69S  s6s‘EsEe'rEes 
676‘ LES'S9 2S h'v89'r9 862'97 LOE 
SE0'20S'7$ 806'0ZE'r$ 009'Er2'r$ 
y lea, € 128, Z sea, 


:810N 


0S2‘Ov0'ezs 000‘000'r$ [E}0] 

00S‘SLS 00S'z6r did - Ysed [2907 
881‘O8r'r JeujWua - YSeD je007 
anss| 
puoses - SGuHVD 
SNss| ISUI4 - SAHVD 
000‘080'2 000'000‘2 did - ODAVd Osd 
yeujWua 
e9S'‘Orr‘el - ODAVd O4d 
Areuonasosig div 
o0s'v2s' L$ 00S‘Z0S'L$ SJUBWAINUZ iV 
:80JNOS 
Bulpuny Aq soo |e}0L 

0SZ‘00'%z$ 000‘000‘'r$ S]SO9 yalOld [210 
0SZ'0Z6‘ZL S]SO9 Jeloig ;eUIWUE | 
000'02L'7$ 000‘000'r$ $]S09 09/014 diO 
| 1e3, sea, URI 
yuauing juawanolduy| jeyde9 


SAIEUISYY |EMOUSY JCUILWA) - BouNOS Bulpuny pure Jee, jeosi4 Aq 1S09 JeIOL - dID Jo Avewwins 


(e) g-g aqeL 


L1OZ saquiadag ‘ouy ‘sayersossy 2 Opuosry :Aq pamdaig 
“LLOT Jaquiaidas “ouy ‘saqwioossy 32 OpuodIy :901N0g 
ne EEE 


‘yOogapiny ayy Jo 6 Ja}deyo ulyyM Z-6 UglyXy Oo} spuodse1ioo eiqel = /t 


[O]10N 
Log‘eoe‘erss  gg9'sze‘s$  e60'6Lz's$  SEE'cLO'SZ7$ 9pz'8Ll'E6S 1v8‘900'L6S Les‘pes’ss$  oge‘oze’se$ — ZSz‘Oze’es$ —vGL‘OEz‘'ses  OOS‘OLL‘9ZS  000°000'P$  IFIOL 
~60'298'6 991‘ L89'L Eve'SpS'L Oge'eLr't S6p'S8z' | 1z8'0e9 062'209 818'78s 0g9'L9s osg'ges oos'sis 00S'‘Z6r dd - Ysed [2907 
ELe'pyl'Se 000'00S‘z 000‘000's 000‘000'S 000'000'IF 000‘000'! Br9'OPL'L gzo'Ler's JEUIWe | - YSBO [e907 
LE7‘SZ9'ELL pS8'Sr6'6L LSZ‘8S7'8Z Ze9'OLb'SZ anss| puosas - SAYVD 
880'9Z9'002 G6s'ZSL' LL Sye'sL8'L9 6r8'679'L9 anss| }Sil4 - SGHVD 
68S'96Z'E2 000'000'2 000‘000'2 000‘000'2 000'000'z Beg'0Es'z 90e'eer'z LLZ'6E8'2% 8eL‘6re'% 00z'‘E9t'Z 000'080'z 000‘000'2 dIO - ODAWd O4d 
0z8'zeZ'Sr 000‘000'2 000‘000'r Sre'6ec'ec = SLB'Z6'9h jeulue | - ODAWd Od 
000'00¢'9e 000‘001'8 000‘008'2 000‘009'2 000‘00s'9 000‘00¢'9 Areuonasosiq dl 
00S'ZZS'ZL$ oos'r69'l$  OSZ'ez9'1$  OSZ'eS9'l$ O00'PES'LS OSZ'PLO'LS 000'96S' L$ 00S‘ZZS'L$ 00S'‘6SS'L$ OSZ'LPS'L$  OOS'PeS'IS  —ONS‘ZOS'IS sJusWaNNUZ diy 
:90JNOS 
Burpuny Aq }SOQ [e}OL 
Log‘eos'ers$  g99'cze‘ss sE0'elz‘s$  sSEE‘zLO'Se$  9pe7'sLZ'E6S L78‘970'L6S 166'V6E'88s ose‘oze'ses 2gL'0zE'ess pEL‘OEz'Se$  OOS‘OLL'9Z$  000‘000'V$ — S}SOD JAfOld [BIOL 
“6LY'BL0'c6r pss'spe'6l —-LSZ'ace's8 ze9'0/2'98 g68'ZS2'€8 Gre ele' le 6r8'6r6'8L pesose0e  cosoesle 0 s]809 yOalOld [EULA | 
ESL‘ LEZ LS$ gog'sve's$ s60'6Iz'S$ O80'Z90'S$  S6r'6lL6'rS 602'9LL'r$ 960'ZE9'rS Se0'zos'r$ 806'0ZE'rS oog'ere'r$ 000'0ZI'r$ — 000'000'r$ $1809 yao dID 
[e101 OL Jee, 6 188), g sea, Lse8A 9g Je3, g see, p sea, © 1e8, Z sed, | ea, ea, ue|d 
qudNg juawsAoidtu jeydeo 
payoaloid 


SAIEUSY JUSWISBDe|daY /eUILUJE| - 80INOS Bulpuny puy Jee, jeosi4 Aq 1SOO |e10L - dID 40 Ayewwns 
(q) ¢-@ a1geL 


“L107 toquiaidag ‘ouy ‘saye1oossy 2 opuosry :Aq posedaig 
“L107 Jequiajdag ‘ouy ‘saqe1sossy 2 Opuoory :aomog 


SSS 


“yOogepinyd ay} Jo 6 Ja}deyo uly g-6 UqIuXy 0} spuodseu09 sige, /Z 
‘antyeuseye Josfoid jeulWe} pewunsse au} Jo sjoeduu! asuadxe PEO Je}UsWAJOU! ey] Ye g PUeSSsiee,A /| 
‘SO]ON 


00z‘z89'0Z$ 000‘816‘29$ 009‘ 29z‘s9$ OoL‘zLs‘6s$ oo9‘osr‘zS$ oos‘66L ‘sss 006‘Z60‘'LSS 00S‘tZ0‘67$ oor‘ ZEL‘Zr$ 000‘082‘Sr$ o00‘00S‘er$ sesuedxy WO 12101 


090'7Ss'61 008'222'81 O8r'vz0'8t O€0'Z0E'L1 086'819'91 0s8'6S6'S} 028'22e'S} ose'eeZ'vh O22" Lvl 'vL o0o'rss'eL 000'0S0'e + 
060'ees've 002‘ Los‘es 022'2ee'ce SvS'280'8e OZLr'886'9e SLL'6E6'S2 S08'166'ee S2S'€80'%e OES’ LL ake 000'9Z¢E'0e 000'S2S'61 
0S0'S62'91$ 000'rr9'SLS 00r‘0Z0'S L$ SeS'2er'vl$ OS|6r8'ELS GL8'662'E LS Sec'eLL'SL$ S29'890'21$ OSE'P8Z'L LS 000'0ZE'L LS 000'S28'0L$ Baly PISIMIy 


:(payesoje Aljny) 4a}UaD 1sOD Ag 


ooe‘z89'0z$ 000‘8L6‘29$ 009‘292‘S9$ ooL‘zLe‘6ss 009‘9sr‘zs$ o0s‘661‘ss$ 006‘Z60‘LSS 00s‘7Z0'6r$ O0r‘ZEL‘Zr$ 000‘082‘srs oo0‘00s'er$ sasuadx3 WO IFIOL 


000‘z0s'S 000‘zve's 000'981'S 000'2er'2 000'090'2 ooo'000'% i tttst—<CSs~s~S Sa suadxS BULL | [e]USLUEOU] 
000'Sre'L 000'90€'E 000'892'1 000'LEz't 000'S6L'} 000'091'} 000'9Z1'E 000'E60'L 000'1L90'L 000‘0€0'L 000'000'L saliddns ao10 
000'LOZ's o00'6ss'é 000'‘2zr's 000‘062'E 000'E91‘E 000'}0'E 000'rz6'z 000'Z18'2 000'r02'2 000'009'2 000'00s'z SODIMAS JBUO!SSIJO1dq 
000'L29 000'LS9 000'zE9 000'r 19 000‘96S 000'62S 000'z9S 000'9%S 000'0Es 000'S1S 000‘00S [ened °g UOIeonpy 
000'Lrr'y 000'022'r 000'901'r 000'8r6'e 000'962'E 000'0s9'E 000'0LS's 000'sze's 000'S¢2'e 000'0z L's 000‘000'S n 
000'SrE'E 000‘90€'} 000'892't 000'LE2't 000'S6L'} 000'09L'E 000'921'L 000'E60'L 000'190'L 000'0€0'L 000'000'L aouesnsu| 
000'Lrb'y 000'022'r 000'90L'r 000'8r6'E 000'962'E 000'0s9'E 000'01S'E 000'sze'e 000'Srz'e 000‘021'E 000'‘000'E souRuElUle/\ g edey 
000'Z21'9L 000'ZS9'SL 000'L02%‘SL 000'8SZ'r 1 000'8ze'rL 000'L L6‘EL 000'90S‘E1 OOO‘ LL EL 000'LEZ'Zh 000‘09€'Z 1 000'000'Z1 SBDIMAS Pa}OB!UOD 
000'Sre'L 000‘90¢'L 000'892't 000'LE2'b 000'S6L'E 000'09 LL 000‘92L'L 000'E60'} 000'L90'F 000‘0€0'L 000'000'} sesusdxy 1810 
00z‘oEE'Z 000'L86'9 009'879'9 001'zes'9 009°‘0E0'9 00s‘erZ'S 006'69+'S 00S‘602¢'S 00+ L96'y 000'SzZ'p 000'00S'r syyoueg abun 
O0O'rer've$ O00'OLZ'Ez$  — 0D0'z9L‘ez$ OOO'ZOL'IZ$  000'ZOL'0ZS ~—-OODD'S LL OOO'EES'’S1$ OO00'S9E'ZIS  OOO'BES'91S  000'DSZ'S1$ 000'000'SL$ sabe 

‘Alobayeg Ag 

O} 1e8,4 6 1e8, g sea, Lsea, 9 1238, Gg sea, yp lea, e4sea, Z see, L 1e9,A 128, JUaLIND 
payoaloig 


SAIEUISIY [EMEeUEY JeUILUJE| - Sesuedxy soueueluley| 9 UONeIedO 


St 


(e) 9-q a1qeL 


“L1OZ saquiaidag ‘ouy ‘sayrioossy 2 Opuosry :Aq poredaig 


“LLQZ taquiaydag ‘ouy ‘sayeisossy 2 Opuodry :99.1n0g 
cc TEETER 


"yoogapiny ey} Jo 6 Ja}deyD UIUIM g-6 IgIUXy 0} spuodseii0d ajqel /Z 
‘aneuaye Joolosd seule} pewinsse ay} jo sjoeduil esuedxe \PyO JeJUSWJDU! OY} HIEW g PUB GSIeEA /| 


‘SO]ON 
O0Z'LZZ'99$  O00'LZL'V9S  O09‘LBS'LOS oor‘isz'ss$  o0g’9zv‘9ss  o0s‘66L'yS$ o06‘zE0'IS$  O0O0S‘rZ0‘6r$  OOr‘ZEL‘Zy$  O00‘D8z'Sr$  O00‘D0S'ep$ sesuedxy ZO IFIOL 
090'rSs'6L 008'Z2z'8L O8t'zO'st O€0'Z0E'ZL 086'819'91 0S8'6S6'S1 ozZ8'ZzE'St OSe'e2Z'vk O22‘ Lv L'vh 000'res'eL 000‘0S0'EL sealy pue sBulpying 48410 
060'Z26'0E 002'702'62 0zZ'9ES'82 GrS'1z0'Le OLr'8S6'Sz GLL'6E6'v2 S08'L66'22 GzS‘€80'ce OES LEZ Le 000'92€'02 000'SZS'6 ,, SuIpling jeulwe | 
OSO'S6Z'9LS  O00'PP9'SLS  O0¥'0ZO'SIS GzS‘zzr'vl$  OSL‘GrS'ElLS  Gze'eGz'el$ Szez'eZZ'z1$ sSzo'sor'zI$ OSE'PBZ'LI$  OOD'OZE'LIS  O00'SZ8'O1$ Bally PlSLy 


(payeooyye Aljnj) sa]Ua9 Jsog Ag 


OOz‘LZZ‘'99$  O000'LZL‘P9$ o09‘LES‘LOS ooL‘tsz‘es$  oog'9zr‘9s$  o0s‘66L'PS$  O0G6‘Z60'LSS  O0S‘PZO‘6r$  OOrZEL‘ZvS  O00‘D8e'Sr$ 000‘00S‘Er$ sesuadx3 INO IE}0L 


000'16S'F 000'SrS'} 000‘00S‘} 000‘190'} 000°0€0'! 000‘000'! 0 te) 0) 0 0 sasuadx |PUILWe | J2}U@W919U| 
000'Sre'l 000'90€'F 000'892'1 000‘ LE?‘ 000'S6L‘I 000‘09L'E 000‘92 LI 000'E60'} 000'190'} 000‘0€0'L 000'000' saiiddng ac110 
000'L02'€ 000'6ss'e 000'z2r'e 000'062'E 000'e9 Le 000‘ 70° 000'rz6'2 000'Z18'2 000'v02'2 000‘009‘2 000‘00S'2 SBDIMBS |BUO|SSBJO1d 
000'L29 000'LS9 000'2E9 000'7 9 000'96S 000°62S 000'29S 000'97S 000°0€S 000‘°SLS 000'00S J@Ae1 | YB UOI}EONPS 
000' rt’ 000'022'r 000'901' 000'8r6'e 000962’ 000‘0S9'e 000‘0LS'€ 000'sze'e 000‘Sr2'e 000‘02 Le 000‘000°E soni 
000'SrE'l 000'90€"| 000'892' | 000'F€2'} 000'S6L'L 000‘091'L 000'92 LI 000'€60'} 000'190'! 000'0€0'l 000‘000"L SOURINSU] 
000' rrr 000'022'r 000'901'7 000'8r6'E 000'962'E 000'0s9"e 000'01S'‘e 000'sze'e 000'Sv2'e 000'02 1‘ 000'000°E soueuauley g 1eday 
000'221'91 000'ZS9'S 000'L02'SL 000'8SZ‘7b 000'sze'rt OOO'LL6'EL 000‘90S"EL OO00'S FEEL 000‘ LEZ‘2L 000‘098'2h 000'000'21 S8D|/MBS Pa}OesJUOH 
000'Sre'} 000'908"} 000'892'1 000' LEZ‘ 000'S6 LL 000'091'1 000‘92 1} 000°€60'! 000‘190'L 000‘0E0' 000‘000'L sesuedxy 19y10 
o0z'oee'z 000'186'9 009'879'9 001 ‘ZEEe'9 009‘080'9 oos‘erz's 006'697'S 00S'602'S O0r' L96'7 000'SZ2'r 000‘00S'7 syyeueg eBui4 
000'rer'pe$  O00'OZZ'EZ$  000'29L'22$ 000‘Z0L'1Z$  O00'ZOL'OZ$  OOO'SPL'GLS  OOO'EEZ'SIS  OOD'S9E'ZIS  O00'8ES'9IS 000'0SZ'St$  000'000'S1$ sabem 

:Miobayeg Ag 

OL 128, 6 1eaA g sea, sea, g 128, g 1ea,r 7 lea, E4e3, Z 1288, | 4e98, Ja, 
quauing 
pa}oaloid 


aAleUlal|y JuaWeDE|deyY seule] - Sasuedxy soueUEUle/| B UOIeI9dO 
EE Oe 
( 


q) 9-4 e1geL 


“L107 Joquiaidag “ouy ‘sayeisossy 27 opuosry :Aq paredaig 
“LT 10Z Jaquiaydag ‘oul ‘saye1oossy 2p opuoory :a01n0g 


SSS 


"yOOgaPIND au} Jo 6 Ja}deyo UIUYM 6-6 IqlUXy 0} spuodseuioo gIGeL /Z 
‘aAlyeueye Jooloid JeuILUJe] pewinsse sy} Jo sjoedtul snusAa! SUILTe-UOU [eJUSWSJOU! BY} yeW gPUeGgsIeEeA /| 
‘SO]ON 


goe‘oss'zSr$  gez'zge‘os$ lec‘eso'sh$ oge'9sr'ar$ Ele‘Oel'rr$ erg'sso'zr$ g9z'rSL'lpS Lze'ece'6e$ Glr'scL'se$ g9E9'ELO'Ze$  OSO'9SGe'SeE$  OOD'BOO'PES — aNUANay aUlINY-UON [eIOL 


renuaney BulyeiadQ-uoNn 


anuansy Bulyerado 
O00'9ZL'zrr$  OO00'ZLO'SP$  OOO'Z9E'9P$  OOD'ESZ'vrS  OOD'LPB'Zr$  OOO'EZE'LP$  OOO'EZE'6ES OOD'LZZ'8e$  O00'PZ6'9E$  OOD'AIZ'SE$  O00'6OS'PE$  OOO0'ODES'Se$  sUlIy-UON HOduIy JeIOL 


SNUBASY eUui|J! 
OO0'ZZ2Z'ZEE$  OOO'OZL'9ES OOO'rLB'VES  OOO'SSS'se$  OOO'LPE'ZES  OOO'ZLL'LES  OO0'6PO'DES  O00'L96'8Z$  O00'ZI6'Z2$  O00'Z06'92$  OO0'8E6'SZ$  O000'0D00'SZ$  -UON ly ae Je}0L 
000'L2ze'e | 000'9t7'L 000'r6e"'t 000'rre'l 000'S62'} 000'8r2'} 000'E02'} 0006S 1'} 000'Z1 LL 000°Z20'L 000'8€0'} 000000} uoweyodsuel| punoi 
000'08r'901 000'ZSS' LL O00'6E LLL 000'ZEZ'‘OL 000'8rE'0L 000'726'6 000'S19'6 000'292'6 000'E£6'8 000'019'8 000'00¢'8 000'000'8 SHED |BIUBY 
O00'9Z6'ZL7$ —OOO'ALL'EZ$ + = OOD L8z'ZZ$ = O00'ZZv'LZS_~—-OOO'BE9'‘OZS + O0O'OS6'61$  OOO'LE?’GI$  OOO'SES'S1$  OOO'Z9B'Z1I$  000'0ZZ'Z1$  000'009'91$  000‘000'91$ Buped 


senuaney 
BUILI-UON SBAIY JAYIO 


000'} Le‘09$ 000‘086'9$ 000'2E2'9$ 000‘z0s'‘9$ 000'698'S$ 000'999'S$ 000'LZr's$ 000'rr6'7$ 000'922'7$ 000°219'r$ 000'rSt'r$ ooo'oos'r$ }= = Burpying yeusua je}oL 


000'0rL'p 000'r9r 000'ZSr 000'0Sr 000'Err 000'9E+ 000‘0Er 000'rer 000'8Lr 000'ZLy 000'90r 000'00r SBIUEY BdedS SUIL!I\y-LON 
000'SZr'L 000291 000'L91 000'SSL 000‘6EL 000'rEL 000‘6z1 000'91L 000'ZL 1 000‘801 000'r01 000‘00L 1310 
000'998'z o00'sEe 000'Eze O00'LLE 000‘62z 000‘69z 000‘6Sz 000'zez 000'rzz 000'912 000‘80z 000‘00z Bulseapy 
000'SZP'L 000'Z91 000'L91 000'SS1 000‘6EL 000'rEL 000'621. 000‘91L 000'ZL 000'801 000‘r01 000'00L SUOISSB9UND JBC 
000'S12'r2 000‘6€8'z 000'9E2'Z 000‘zE9'2 000'rg9¢'z 000'622'2 000'Z61'2 000‘026'L 000'668' | 000‘0¢8' | 000‘r9Z'L 000‘002'L SID pue smen 
000‘0s9'sz$ 000'800'E$ 000'668'2$ 000'r62'z$ 000'sos'z$ 000'rLr'Z$ 000'Zz8'2$  —-000'980'z$ O00'LLO'Z$ = 0dd'BE6'LS 000'898'1$ 000'008' L$ s]UeINe|SOY 

ranuansy 


SUI|JIY-UON JOULE | 


OnusAd 

000'8E0'6r$ O00'ZL6'P$ O00'918'r$  000'SeZ'r$ OOO'LEO'r$  OOO'LYS'r$  OD0'ESr'p$  — 00D'99E'r$ 000'18z'r$ 000'8EL'r$ OOO'ZEL'y$  000‘000'r$ Sun PION Je}OL 
000'rS2'9 000'sE9 000'1z9 000'Z09 000'76S 000'L8S 000‘89S oo0'sss 000'ErS 000' Les 000'61S 000‘00s see aBemol4 jen4 
000'708'Z 000'ZrZ'L 000'9LZ'L 000'L69'L 000'999'| 000'Lr9'L 000'Z19'L 000'€6S' | 000'69S' | 000‘9rS' 000‘E2S' | 000‘00S'L sjejuey JeBueyY pue obie9 
000'086'v2$ ooo'ses'z$ 000'6Zr'z$  —00'Szr'z$ Ooo'lZe'z$  ood‘6le'z$  ood'e9z'z$  000'slz'z$ 000'691'2$ 000 LzL'z$ 000'sz0'z$  — 000‘000'z$ anusrey O8S 
‘enusAdY 
SUILNY-UON PISiyIy 

Je}O OL 128, 6 1eaA g lear 1 18a, g iva, g1eay y lean gE lea, Zea, | ea, an --) e 
UdLIND 
pajyoaloig 


SANCUIOYY [EMOUdY JeUILUEL - SNUSASY SUI|JI-UON 


SS 


(e) 2-4 a1qeL 


“L10Z Jaquiaydas ‘ou ‘saywioossy 2 opuosry :Aq paredaig 


“LOZ Jaquiaydag ‘ouy ‘sayeioossy 2 Opuosry :a01n0S 
Lene eee ae 2 —  ——————— EEE 


“yOOgapIND su} Jo G Ja}deYD UIUYIM 6-6 UgIUXy 0} spuodsaio9 BIGeL —/Z 
‘aaeusaye yOelo1d jeUIWE] peluNsse ey} Jo sJoeduu!| enusAa! SuI!e-UOU /eJUSWJOU! OU} WWW gpueGsIeeA /L 


S8L'SZE'Lors LOL'628'0S$ LL6'Z60'67$ Sz0'Z00'Lb$ ZLL LEO pS €6S'6 LL Er$ QLL'9n9'lp$  O2E'6rr'6ES 698'CEL'8ES 882'€66'9E$ osg‘9ge'ses 000'609'rE$ 
SBL‘yr6'SLS LOZ'v00'%$ LL6‘Zr6' LS Sz0'290' LS ZL LS LS e6S'Zer' lS QLL' PLE’ LS OZE'BZE' LS 6986S L'LS 887'927' LS OSO'ZrE'LS 000'60€' lS 
000' Ler'Srrs 000'Sz8'8r$ 000'SSL*Z7$ o00'sEes'sr$ 000'98L'Er$  O00'Z89'lr$ 000'2Zz'0v$ + 000'LZ2'8E$ 000'r26'9e$ 000'Z12°SES 000'60S' res 000‘00¢e'ses 
OOO'ZZZ'ZEE$  O00'OZL'9E$  OOO'PIS'rES  OOO'SSS'EE$  OOO'LHE'ZES  OOO'ZLL'LES  O00'6PO'DE$  000'196'8Z$  O0D'ZALE'Z2$ 000'206'92$ 000'se6'sz$  000'000'S2$ 
000'1ZE'eL 000'9rtr'L 000'r6E'L 000'rre'l 000'S62"1 000'8r2'l 000‘E02't 000‘6SL‘L OOO'ZL LE 000‘Z20'L 000'8E0'} 000‘000'} 
000‘08r'901 000'ZSS' TL O00'6E LEE 000‘ZE2'0! 000'8rE'Ol 000'r26'6 000'S19°6 000'292'6 000'ee6's 000‘019'8 000‘00¢'8 000'000'8 
000'96'Z1Z$ OOO'ZLL'EZ$  OOO'LEZ'ZZ$  OOO'ZZr'LZ$  O00'869'0Z$  OOD'OSE'6IS  OOO'LEZ'EIS  O00'SES'8IS  O000'Z98'ZI$  000'0Ze'ZI$ 000'009'91$ 000'000'91$ 
000'919'E9$ 000'€62'2$ 000'ses'z$ 000'rS2'Z$ 000'r12'9$ 000'r26'S$ 000'022'S$ 000'rr6'r$ 000'922'r$ 000'219'r$ 000'rSr'r$ 000‘00¢'r$ 
000'Les's 000'099 000‘0S9 000'229 000‘ZES 000'Z0S 000'S6r 000'rer 000'8Lr 000°2l? 000907 000‘00r 
000‘98r'} ooo'zst OOO'SZL 000°691 000'Srt 000‘0r1 000'SEL 000'9TF 000'ZL 000‘801 000‘r0L 000‘001 
000‘'986'2 000'29¢ o00'rse 000' Lvs 000'262 000'L82 000'122 o00'ze~2 000'r22 000'912 000'802 000‘002¢ 
000‘98r'L o00'zst 000'SZ 000'691 000'Srl 000‘0rI 000‘Sel 000'91L 000'Z1 000'801 000'r01 000‘001 
000'E Le's2. 000'801°E 000'966'2 000'888'2 000'rZr'2 ooo'sse'e 000'662'2 000‘026'} 000'668'} 000‘0¢8"} 000'r92'} 000‘002'} 
000'rL8'92$ 000'r62'E$ O00'SZL'ES 000'090'e$ 000'Lz9'2$ 000‘92S'2$ 000'SEr' 2s 000'980'2$ 000'LLO'2$ 000'8E6' I$ 000‘898' L$ 000'008'$ 
000'8€0'6r$ 000'Z16'r$ 000'918'r$ 000'Ez2'r$ 000'LE9'r$ 000'l¥S'r$ 000'esr'r$ o00'99¢'r$ 000'L82'r$ 000'861'r$ 000'Z1 L$ 000'000'r$ 
000'rS2'9 000'SE9 000'1L29 000209 000'v6S 000'L8S 000'89S 000'SSs 000'E¢S 000'LES 000‘61LS 000‘00S 
000'v08'Z1 000'%rZ'L 000'91Z'L 000'169'} 000'999'L 000'}79'L 000'Z19'L 000‘E6s"} 000'69S't 000‘9¢7S't 000'E2S' | 000‘00S"} 
000'086'r2$ 000'SES'2$ 000'62r'2$ 000'Szr'2$ 000° ZE'es 000‘6L€'2$ 000'892'2$ 000‘81L2'e$ 000'691'2$ 000‘ 2L'2$ 000'SZ0'2$ 000‘000'2$ 
je}, OL 129A 6 Je3A g sea, 1 se3, g ea, G lea, p sea, € 1a, Z sea, | ea, Jea, 
queuing 
payoaloid 


:SO]ON 


ANUSABY AUI[N!Y-UON [BIOL 
(Q4d-UON) SWOdu| 1s8J49}U| 


ranuansy BuyessdQ-uoN 


anuansy Burjeiedo 
SUILIY-UON POdNy [20 


ANUSASY SUI 
-UON SBAIY JOUIO JB}OL 
uolyepodsues) punoiy 


sueg jejuay 
Buped 


sanuarsy 
BUILI-UON SPAlY JEYIO 


Bul 
sjejuay eoeds auliiy-UON 
JauIO 

Bulseapy 


Ing jeUIWe| [e}0, 


SUOISS8DUND JAYIO 


sy pue sMeN 
sjueine|soy 


“enuaney 
BUILNY-UON EUILUIE | 


SNUusAdY 
BUILIY-UON PION [EOL 
see 4 ebemol4 jan 
sejuey seBuey pure ofie9 


anuanesy OG4 


renuarsy 
SUILLIY-UON PISIPIy 


eAeUJaly JUsWEDR|deyY JeUILWJa] - PNUBASY SulJi\y-UON 
a 
( 


q) 2-4 e1geL 


“T1OT Jaquuaidas ‘uy ‘saye1oossy 2p Opuoory Aq paredaig 
“LIOT Jaquiaydag “oul ‘saye1oossy 2 Opuoory :adinog 


"yOOGSPIND ayy Jo 6 Ja}deYD UUM OL-6 UgIuXy Oo} spuodseioo age /Z 
“aaeusaye josfod seule} pewinsse ay} Jo sjoeduul enusAel suljye-UOU /eJUSWWJOU! By} yeW gPUeGSsIesA /|} 


:SO1ON 
Q00'00E'6ES  COO'ODE'GES  OOO'DDE'GES 000'006'ZZ$  O00'00E'ZZS 000'006'ZZ$ 000'000'r$  000'000'r$  000'000'r$  000'000'r$  000'000'r$ — adIMIag }q9q [eIOL 
000;00z 00°02 000°002' F 000°002' F 000°002' I ooo'00z!  —000;00z + —00000Z! C0000! c0000e! 000 00e! Sealy 1810 
oo0‘o0s'Ze  o00'o0e'ZE  OOO'DDE'ZE ~~ COD'0DB'0Z ~~ 000'006'0Z += 000'006'0Z += 000'000'2 += 000'000'z_~—S«0O'000'z_-—Ss(n'000' == 00'000'z Bary JeUIWe | 
000‘008$ 000‘008$ 000‘008$ 000‘008$ 000‘008$ 000‘008$ 000'008$ 000‘008$ 000‘008$ ooo'o0ss +=» 000008 ealy play 


19189 S09 Aq ao!Alag 1geq GUVO 
000'008'0r$  O000'00E'0r$ 000'DDE'OP$  O00'D06'EZ$  000'006'Sz$  000‘006'EZ$  000'000'S$  000'000'S$  000'000'S$  000‘000'S$  0D0'D00'S$  e21MeS Iqaq [ROL 


000'000'$ 000'000'$ 000'000'l$ 000'000'l$ 000‘000'1$ 000‘000'l$ 000‘000'1$ 000'000'$ 000'000'1$ 000'000'l$ 000‘000'1$ BOIMBS 148q PUOg Osd IP}OL 


*spuog OAd 


000'000'61$ 000'000'81$ 000'00r'Z1$ 000'00S'‘6$ 000‘0s6'8$ 000'009's$ 000‘000'r$ 000‘000'r$ 000'000'r$ 000'000'r$ 000'000'r$ 8919S 199d GHV)D ION 
000‘00¢'02 000008" 12 000'006'92 000'00r'e} 000'0S6'E} 000'00€'Z1 0 0 0 0 0 


SIMS 199 GHD O} paiddy so4d ‘sse7 


000'O0E'6ES + 00D'ODE'GES  — D0'DDE'6E$ + 000'006'2z$  000'006'Zz$  000'006'2z$  000'000'r$  000'000'r$  000'000'r$ +  A00'000'r$  000'D00'r$ = adIMIaS 199d GUY [PIOL 
000‘008'se 000‘00¢'se 000‘00¢"Se 000'006'8 1 000'006'8L 000'006'81 


BOIS 199d GHVD Jalolg (BULA | 


000‘000‘r$ 000‘000'r$ 000‘000'r$ 000‘000'r$ 000‘000'r$ 000'000'r$ 000'000'r$ 000‘000'r$ 000‘000'r$ 000‘000'r$ 000'000'7$ alas 1qeq GYV5 Buysixg 
‘sSaquVvoO 
OL tea, 6 188, g lea, L1ea, g sea, g sea, plea, € Wea, Z lea, | Wea, Jea, 
yussIND 
pajoaloig 


SAITEUIOY [EMOUSY |JCUILWUE] - SdIAIES 1qeq 
(e) 8-g a1qeL 


i  ———————————— 


“TL 1OZ Jaquiaidag ‘oul ‘sayeioossy 2 Opuosry :Aq paiedaig 
“LOZ taquiaidas ‘ouy ‘sayeisossy 2 Opuosry :201n0g 


“yoogepiny au} jo 6 Ja}deYyD UIYUM OL-6 UgIYXy Oo} spuodses09 age] /z 
‘anlyeulaye jooloid jeUIWE] PeuNsse eu} JO sJoedWI SNUSAS SUIL!e-UOU /eJUSWSJOU! OY] YVL g pUeG SIeer /} 


ooo'o0E'se$  O00'00E'eeS  O00'00E'EE$  000'00r'ZIS 000'007'Z1$  O00'00r'ZL$ 000‘000'r$ 000‘000'r$ 000‘000'r$ 000‘000'r$ 000‘000'r$ 
000‘002't 000‘002'1 000'002't 000‘002‘1 000‘002' 000‘002' 000‘002't 000‘002'} 000‘002'I 000'002't 000‘002'1 
000‘00€' LE 000‘00¢" LE 000‘00€" LE 000‘00r'S|t 000'00r'St 000‘00r'S| 000‘000°2 000‘000°2 000‘000°2 000'000'2 000'000'2 
000'008$ 000'008$ 000‘008$ 000'008$ 000‘008$ 000‘008$ 000'008$ 000'008$ 000‘008$ 000‘008$ 000'008$ 
000‘o0E'rE$  O00'ODE'rES  O00'00E'vES  000'00r'sI$ 000'00r'81$  000'00r'81S 000'000'S$ 000‘000'S$ 000‘000's$ 000'‘000's$ 000‘000'S$ 
000‘000'L$ 000'000'1$ 000‘000'L$ 000‘000'L$ 000‘000'L$ 000'000'$ 000'000'S 000‘000'LS 000‘000'1S 000‘000'I$ 000‘000' L$ 
000‘000'6$ 000‘008'2$ 000‘00S'2$ 000‘002's$ 000'008'r$ 000‘00S‘2$ 000'000'r$ 000‘000'rS 000‘000'rS 000‘000'r$ 000‘000'r$ 
000008 ‘vz 000‘00S'Sz 000‘008'0e 000‘002‘21 000‘009'Z1 000‘006'r1 0) 10} (0) 0 ie} 
ooo'oos’es$  O00'00E'es$  O00'DDE'SE$  000'00P'ZLS 000'00r'ZL$  000'00r'ZIS  000'000'r$ 000‘000'r$ 000‘000'r$ 000‘000'r$ 000‘000'r$ 
000‘00€'62 000‘00¢'62 000‘00¢'62 000‘00r'EL 000'00r'E 000‘00r‘EL 
000'000'r$ 000'000'r$ 000‘000'r$ 000‘000'rS 000‘000'rS 000‘000'r$ 000‘000'r$ 000‘000'rS 000'000'r$ 000‘000'rS 000‘000'r$ 
OL 128, 6 1e8A glee, 1 ea, g 1e8, g 1e3aA py sieayr © 1e8A Zsee,A | 4e8, Jeo, 
yuauing 
payoaloig 


:SO]ON 


BOIAIBS 1q8q |B}OL 
sealy JaulO 
Bally (PUILWe | 
Baly Play 
~~ 39189 S09 Aq eaves 198d GHVD- 


DIMAS 198 [eIOL 


BdIMS 199q PUOG OAd IPIOL 


:spuog O4d 


BdIM9S 14° GHVD ION 


BdINAS 1g8°q GYD 0} pellddy sod :sse7 


B0IM9S 1480 GHD IP10L 
BDIMAS 198q GUY 1alo1g ;eUILE | 


soles 1qeq aYv5 Sunsixy 


‘SGuVO 


SAIJEUJO] YY JUBWBDE|GEY [EUIWWAL - BdIAIES 1geq 


i, EEE TEES a nS 


(q) 8-4 S1geL 


“L107 taquiaidas ‘ouy ‘sayeloossy 29 opuoony :Aq posedaig 
“L107 taquiaydag ‘oul ‘sayeioossy 2p Opuoory :a01n0g 


"yOOgaPIND au} Jo 6 Ja}deyD UIUyWM | 1-6 UgIyXy Oo} spuodsaiioo aiqel /Z 
“aaeueye 10efoid seule] pewinsse ay} Jo sjoedul enusAel SuljAre-UOU seJUSWSJOU! OU] WW gPUeGsIeSA /L 


‘SO]ON 
LOL‘pz9'Le$ 60e'zZes‘oz$ 9ez'Edr'6l$  PEL‘SEO'yI$ ESOZ'ELE'ELS  OPE'EPL'ELS  ¥Sz'0Z8'E$ Z99' L6p'8$ 929'S80'8$ OOL'ySz'Z$ 000'L7S'2$ ANUBASY JEU JEUILUS | |B} 1 
OvS'r8Z'L 706'289'| €26'96S' OLL‘OLZ'L 9E8'ZrL'L 8S6'€80'L Ofr' LEZ 999669 z9r'S99 800'ZE9 SLL'BLO anuanay [ejUay jeuluue| AroyeuBig-uoN 
LOL‘O68'61$  SOr'6rs'slS  ESz'908'Z4I$ pz9'SZr'elS$  9ZE'LZL'71S GBE'ESO'ZIS  vz8'SEL'Es 266'162'2$ Sla‘oer' 2 Z60'LLL'LS G88'Zz6'9$ anuandy jejueyY jeulWie| Aioyeubis 
Z8'6L LS SSELLS 2Ze°LOL$ 95°S8¢ 60°L8$ 2G°9L$ Z9'vS$ oe'2s$ 08'6r$ LL LYS Or OPS ayey jeyuay jeulwie Aioyeubis 
000'991. 000'991 000‘991 o0s'ZS1 00g‘ZS} oos‘ZS1 000'6r 1 000'6r 1 000‘6r1L 000'6r 1 000‘6r1 aoeds pases] |e}0 1 
L9L‘068'61$  SOr'6rs'8LS  ESz'908'Z1I$ PeO'SZr'ELS  9ZE'LZZ'Z1S  EBE'ESO'Z1I$  vzes'sEL'ss L66'L62'2$ GLZ‘0zr'z$ Z6O'LEL'LS g88'zz6'9$ juawarinbay AioyeuBis 19N 
(o00‘o0e'vz) (o00'00S‘sz)  (O00'008'0s) (000'00Z'ZL)  (000‘009'ZL) — (000'006'r1) somes 198d O} paliddy sojd 
(OvS'r8Z'L) (v06'289'L) (€26'96S' L) (OZL‘OLZ'L) (968'Z7 LL) (gg6'€80'L) (ogr' Lez) (999'669) (z9p'S99) (800'ZE9) (SLL'BL9) soey jeulwia| AioyeuBbis-uon 
(o00'sz8'Z) (o00'sz8'Z) (o00‘0s8's) (o00‘0s8's) (o00‘0s8'e) (000‘00s) (000‘00s) (000‘00S) (000‘00s) (000‘00s) (000‘00s) Upa1g eBeserog soles 19aq JAA Od 
(LOE'LES‘eL)  (LES‘ove'zL)  (Ses‘zze'LtL) (OZ7'LOO'LL) = (Lee'r9r‘oL) (Ler'zre'Lt) (Lz9'rOr'tt) (98z'eso'LL) (LLE'ezz'oL) (oSt'g9ge‘ol) (000're6'6) WPeJO ENuaASY syey [e]USY JEUILWE | 
(o00‘086'9$)  (000'zZEz‘9$)  (000'Z0S'9$) (000'698'S$)  (O00'999'S$)  (O00'IZr'S$)  (000'rr6'r$)  (000'9ZZ'r$)  (000'ZL9'"$)  (O00'rSr'r$)  (000‘00E'r$) SONUBABY SUI|JI\Y-UON BUILUE | 

isso] 
€90'l6z7'pz$  Oze'Sre'cz$  vOL'ege'zl$  v90'909'Zr$  +r9'00S'9r$  s9L'ozE'Sr$  Sze'Blz'sc$ Grr'LOs’re$  sBZ'OzE'ec$  OSz'9Z0'EZc$  O00'SZZ'zz$  juaWarINboY /e}O1 
€L6'ZEE 0z9'6 LE vv0'SEO'L 6LS'ELz% vLb ‘29% €66'9E2 020'222 ye6'Llz 896'80z osz'00z 000‘00z emeseay esuedxy Buneledo jeuluue | 
o60'Ses'rs 002‘ Los‘ OzL'zze'ze gps'zg0's2 OLP'886'9% SLL'6E6'Se S08‘ L66'2z gzs‘e80'ee OES‘ LLZ' La 000‘92¢'02 000'SZS‘61 sesuedxy Buyejedo seule | 
o00'sz8'z ooo‘see'Z o00'sze'z o00'oss‘s 000‘oss' oo0‘oss's 000‘00S 000'00S 000‘00s 000'00S 000‘00s (xgz" |) eBerenog eoimas iqaq JeulWe | 
OOO'OOE'LE$  OOO'DOE'LES  OOD'OOE'LE$  O000'00r'SI$  O00'00r'SIS  O000'00r'SI$  000'000'z$ 000‘000'¢$ 000'000'z$ 000‘000'2$ 000‘000'2$ BOM }qaq JeUILUE | 
OL ea, 6 lea, g Jee, Ljeay, g 1ea, Gg 1e3, ples, € Je38, zZ je38, | 1e8, dea, Juang ‘Bulpuz sea, [eos 
pajoslolg 


SAITEUJOl YY JEMEeUSY JeUIWWA! - (ejdwexz jenpisey 1a]1UeD 1sO9) eyeY eJUSeY jeu! 


(e) 6-@ a1qeL 


“TLOZ saquiaidag ‘ouy ‘saqeioossy 2p Opuosry :Aq poredaig 
“LTOZ taquiaydag “ouy ‘saye1sossy 27 Opuodry :a01n0g 
I ! 


“yOogapiny ayy Jo 6 Jaydeyo UUM | 1-6 WqLYUXy Oo} spuodseiioo aigeL /Z 
‘aaleuiaye yoaloid jeulWue] pewinsse ay} Jo sjoedw! enueAed SUI}e-UOU /eJUSWSJDU! By} YW g PUR G SIeSA  /} 


‘SO1ON 
Lez'esz'22$  G6eO0'rze'Sz$ LeC'OrS'res  przoor'zI$  ElE's9S'9IS  gEs'SZB'SIS  SO08'rL8'8$ el7'ors'ss Sz0'901'8$ OOL'PSZ'Z$ 000'L7s'Z$ ANUBASY [EUS JEUILA| [BOL 
6be'rr7'z pLS‘9Zl'2 082'610'2 962'8Er'l BE7'99E'} 9LE'60E'L gse'gel gg9o' Loz 9E1'299 g00'Ze9 SLL'BLO anuanay jeyuey jeulwia| AroyeuBlg-UoN 
Bg6'cLo'sz$  SzS'Zpz'ez$  LGs‘ozs'zz$ esrr'Lzo'9L$  Szo'zO7'sIS O8s'99S'rI$  LP6'L80'8S ves'vLe'Z$ 6ge'ser'Z$ ZEO'LLL'ZS gge'zz6'9$ anuansy jeuay jeulUa| AioyeuBis 
Se09l$ €7'7st$ 9E'Pr LS LS'E0L$ 2°86$ LL 6s 82 ¥S$ Sr'ess £6°6r$ LL LY$ Or Or$ ayey Jejuey jeuluue, Aroyeubis 
000'9S| 000'9S1 000‘9S| 28L'pS1 L8L'7SL L8L'pSh 000‘6r 000‘6r1 0006+ 000'6r 1 000'6r 1 aseds paseey |P}0 1 
BBE'ELO'SZ$  SzS‘Zpz'ez$  Lgs‘ozs'zz$  srr'izo'9l$  sz0'zOz'SIS O8S'99S'rl$ Lr6'Z80'8S peS' Ls Zs 6ge'ser'Z$ Z60'LLL'ZS G88'2z6'9$ juswasnbey Aroyeubis }9N 
(000'00e'0z) + (o00'00e'lz) (o00'006'9z)  (C00'OOr'eL)  (O00'OS6'eL) (O00'00E'ZL) 0 0) 0) 0 0 doles jgeq 0} paliddy sod 
(6r2'rv2'z) (pLS'9z1'2) (o8z'6L0'2) (962'8Er'L) (gez‘99¢'L) (9L€‘60E'L) (gg8'9ZZ) (889' LOZ) (9¢1‘299) (g00'2€9) (SLL‘8L9) sae jeujwie| Aioyeubis-uoN 
(o00'sze'6) (o00'sze'6) (000‘szz's) (000'sz2z's) (000‘sz2's) (000‘00s) (000‘00s) (000‘00S) (o00‘00s) (000‘00s) (000‘00S) yWpag aBessnog so1ag 3qaq 1B8A JO 
(oze'szt'eL) (reo'zes'zt) (zeL'ezo'LL) © (ozo'ett‘tL) ~=— (Les‘ozg‘ol) = (Lze‘sor'zt) ~=— (OZ0'09%'LL) © (9EN'600'L 1) (e9z'zoz'oL)  (oSt'sge‘oL) (000'rE6'6) UPAO Snuarsy s}ey [eUaY JeULWUa | 
(o00'e6z'z$)  (d00'szs'z$) (o00'rSz'z$)  (000'riz'9$)  (000'rz6's$) (O00'0LZ'S$) — (O00'rr6'v$) (O00'9Zz'r$) —_(000'z19 ‘y$)  (000'rSr'r$) — (000'00€'r$) SONUBABY AUILIY-UON JEUILS | 

1sso7] 

9S'1S8'ZZ$  OZO'LZ9'9Z$ riS'OPS'sz$ Ple'ZiP'eSS  Prl'ses'zs$ BOL'ISS'ISS  S/B'BIL'SeS Grr'LOB'ycS 88L'0Z6'ECS osz'9z0'ez$  o00'SZe'zz$ — JuawWasINbay |B}0) 
ELb'vO€ 028'L6z v6L'BLZE 69L'S9z plg'vse ©6698 020'22z vee'Ll72 8S6'80z osz‘00z 000‘002 aniasay asuadxy Buljeiedo jeuluueL 
060'2z6'0 00z¢'v02'62 OZZ'9ES'8z SpS'Lzo'ze OZLb'8s6'sz GLL'6E6'v2e S08‘ L66'2z SzS'€80'2z OES‘ LLa‘L7 000‘92¢'0z 000‘Szs'61 sesuedxy Bunesedo jeulue, 
000'sze'6 000‘SzE'6 000'Sze'6 000'Sz2's 000‘Sz2'S 000'Sz2'S 000‘00S 000‘00S 000‘00S 000‘00S 000‘00S (xgz" L) aBeianog somes iqaq JeuIUNe | 
ooo‘o0s'ze$  o000'00e'Ze$  O00'OOS'ZE$  000'006'0Z$  000'006‘0Z$  000'006'02$ —-000'000'zs 000‘000'2$ 000‘000'z$ 000'000'z$ 000‘000'z$ BOIMES 1GEq JeUILUS | 
OL JeaA 6 Je8,A g sea, 1 Jee, g see, Gg se8, ysea, € 1e8, Zea, | 1e8, Jeo, ‘Buipug 1e98, jeosi. 


juauing 


payoalold 


aAIeUIAl|y JuUsWaDE|dey JeUIWWE] - (e|dwexy jenpisey J9}UeD 1SOD) eTeY jewUSY jeulWelL 
(q) 6-€ 21021 


“1107 toquiaidag “oul ‘sayeioossy 2 Opuoory :hq pamdaig 
“1107 Jaquiajdas ‘oul ‘sayeis0ssy 2p Opuoary :a010g 
—————— eee 


"yoogapind ey} Jo 6 Ja}deyo UIYIIM ZL-6 YqIUXy 0} spuodseuioo aiqey —/|. 


:810N 
SZ'9$ 92'9$ SL'9$ o6's$ o6's$ o6's$ £6'v$ 96'7$ 86'r$ zo's$ LESS (%€) Suellog 4ee,A JUSLIND Ul Add 
saBuesseg 
80°6$ ze"es ss'e$ SaZs so'Z$ £8'9$ gg"s$ cr'ss 62'S$ Liss LES$ peuejdug Jed yso9 oulply e101 
000'8rZ'E 000's99' o00'sas's 000'90S'E 000'6z2r's 000'rse'e 000‘082'e 000‘802' 000'ZEL‘e 000'890'E 000‘000'e siaBuesseg peue|dug pajsaloid je}oL 
vIS‘OZO'VES  GOZ'LZE'zes$  sEO'Oso'0eE$  z99'0zr'se$ zez'Gol'peS  veEs'lze'zc$  Ez9'EO7'sl$  YSE'OOr'ZLS IL'B8S'9IS  OSE'B9B'SIS  OOO'OIE'SIG  jUeWeLINbeY ouILIY [eIOL 

OvS'8Z'b y06'Z89' | €26'96S'L OLL'OLZ'L ges'Zr bb 896'€80'} Of Lez 999'669 Z9r'S99 g00'ZE9 SLL'BLO Sjusy JeUILe| sulpiy AoyeuBls-uON 
LOZ'ELO'L 0vs'996 069'126 vos‘oss p9E' Lys 6gS‘€08 ZBL'Z9L vSi'ZeL O6r'869 610'999 g6e'Ze9 sae4 Bulpuey oujy Aioyeubis-uoy 
Zle'eee'Le$ += 99V'999'6ZS LE P'LEL'BZS = GBO'EzE'EzTS = LEO'OLL'%z$ = LVE'PEO'LeS LLO'SOL'OLS ~©=_ZES'896'S1S  zOl'vez'SLS  Eze'sos'r1$  OB6S'090'rLS anuansy daulliy A1oyeuBis 
suoneinoje9 3dO 

ElS'Sre'SlS OOB'ESL'LIS  G9B'9PT LIS  G69B'PEL'OIS  G69P'SrZ'OIS  sBES'sZZ'6ES Gle‘see'6$ ¥69'806'8$ 8er'z0S'8$ OSZ'vLL'8$ 000'SZ2'2$ anuansy ea+ Bulpueq je}0 1 
LOZ'ELO'L 0rg'996 069126 +08'088 v9E' LS 6gS'€08 ZBL LOL pSh'ZeZ O6r'869 610'999 g62'ZE9 anuendy 884 Bujpueq AroyeuBig-uoN 
LLE'CESLLS © OQO'ZEB'OLS = GLLLGZE'OLS = G90'vG8'6$ SOL'vOr'6S 826'7Z6'8$ €61'99S'8$ OrS'9ZL'8$ 8r6'E08'Z$ Lee‘ Brb'Z$ GOL'LEL‘ZS anuansy 39+ Hulpueq Aloyeubis 
96°2$ 68'2$ 182s ples 99°%$ 6S°2$ Zo-2$ ores 6e'7$ eee$ 8227S (xgz') 804 Bulpueq AioyeuBls uoN 
LE eS Leeg Sees 6L'2$ eles L0°2$ Z0'2$ 61S LOLS 98° L$ Z8'1$ 994 Bulpueq Aioyeubis 
000'6ZL'y 000‘S89'7 000'E6S'7 000'E0S'7 000'SLY'y 000'8ze'r 000'Sr2'r 000'091'r 000'820'r 000'866' 000026’ qYyBlem papuey AioyeuBls 

LLL‘ZEe'LES  O90'ZIB'OLS G6ZL'SzE‘OL$ —S90'rSe'6s SOL‘vOr‘'es 826'rZ6'8$ €61'99S'8$ OrS'9Z1'8$ 8r6'E08'Z$ Lee srr'Zs GOL'LEL'LS juawasinbay A1oyeuBis 18N 
(000‘002) (000‘002) (000‘002) (000‘002) (000‘002) (000‘002) (000‘002) (000‘002) (000‘002) (000‘002) (000‘002) UP21D aBessnog adiMeg }qeq Jka, JOld 
(LOZ'EL0'L) (ove'996) (069'1z6) (vos‘ogs) (p9E'L78) (6gS'E08) (281292) (pSL'ZEZ) (o6¢'g69) (6L0‘999) (g6z'Ze9) SNUaASY sully AloyeuB|S-UON 
(000'ZL6'r$) (Q00'9L8'¥$) (D00'EZZ'r$) (000 LEO'r$) — (000'lrS'r$) (O00'ESr'r$) (O00'99E'r$) (000'L8z'r$)  (O00'86L‘r$)  (000'Z11'r$) — (000‘000'r$) SNUBASY AUIl.IY-LON PALL 
:sso7 

ElS'ZSr'Z1$  O06'6EL'91S  G698'69L'91S  GgB'soc'sl$  E9r'98E'rPl$  seES'lEr'pl$  Sze‘eas'clLS  ~vEO'EBE'SIS  BEr'00E'ZIS  OSZILEr'ZI$  OOO'SZE'LLS UEWeJINbey play jeloL 
€92'Z91 006'SSL 69r'6rL pre'erh 6Le'ZEL e99'LeL OSL‘9ZL 690'LZL 880'9LL OSZ' LLL 000‘001 aesay esuadx3 Buneiedo pjalpiy 
OS0'S6z'91L 000'779'S} 00r'0z0'S | Ges‘2er'rh OS/'6r8'EL GZ8'667'EL G2e'eLL‘ZL Sz9'892'Z1 OSE'rBZ'LL 000‘0ZE' LL 000'SZ8'01 sasuadxy Buyeiedo play 
000002 000‘00z 000‘00z 000‘00z 000‘00z 000‘00z 000‘00z 000‘00z 000‘00z 000‘00z 000'00z (X§Z"L) aBe1sA0D somes 1q9q PIaLLy 
000‘008$ 000‘008$ 000‘008$ 000'008$ 000'008$ 000‘008$ 000‘008$ 000‘008$ 000‘008$ 000‘008$ 000‘008$ BOIS 19q Pay 
OL Jee, 6 1ea,\ giee, 24e8, 9 1e38, gieay yy lea, € Je3, giea,A 1 Jee, sea, JUaLIND ‘Bulpuz sea, jeosi4 
peisloig 


SAIEUIOYY |EMOUSY JCUILWIE] - JUBWSUe|dUZ J8q 1SOD pue (a|dwexy jenpisey Ja}Ue5D SOD) yey ee Bulpueq 
ee ee eee 


(2) OL-@ a1geL 


“LLOZ taquiaidag ‘ouy ‘sayeloossy 3 Opuosry :Aq posedaig 
“LIQ Jaquiaidag ‘ouy ‘saye1oossy 27 Opuodry :301n0g 
i 


‘yooqepinyd ey} Jo 6 Je}deyo UUM ZL-6 HqIUXy Oo} spuodseil09 ejqe| /L 


‘]0N 
98°L$ L8°L$ 8e'Z$ ~S'9$ gg°9$ o9"9$ Z6'7$ L6°7$ 66°7$ z0°S$ LL'S$ (%€) Saej]og 4k, JUaIIND Ul 3dd 
saBuessed 
LS°OL$ 8z'0L$ 86'6$ v0'8$ Z8'L$ So'L$ eg°S$ er's$ 62'S$ LZVs$ LES$ pouejdug Jed yso5 aulply [2301 
000'8rZ'E 000'S99' 000‘S8S' 000‘90S'E 000'6zr'e 000'rSE'e 000'082'E 000'802' 000'ZEL'E 000'890'E 000‘000' siaBuesseg pour|duy paoelold |2}01 
6ro'rog'6e$ GEG'ZS'ZE$  O0Z'ZEZ'SES ELL'GEL'sz$ zaz'els'gzS ver'yS9'SZS O8l'SrI'8IS  YOE'PZr'LZIS  E9r's09'91S  OSE'B9B'SIS  O0O'9LE'SLS juawalInbey euljiiy [2}01 

6re'rre'z vLS'OZL'2 O8Z'6L0'2 96Z'8EP' | 8€z'996' | 9Le'60E'L ege'9cZ 889' LOZ 9E1'299 800'ZE9 SLLSLO sjudy JeUILUa | euljiy A1oyeuB|S-UON 
LOL'ELO'L 0vg'996 069'126 708088 p9E' LS 6SS'€08 Z81' LOL pSh'ZeZ 067'869 610'999 962‘ ZE9 sae  Bulpue7 euljiy AoyeuBig-uon 
B60'9rE'9e$  SBS'r9s'res  ezZ'spe'zes ELS'sze'sz$ OBL'909'rZS  BSS'LPS'sz$ Orl'PS9'9IS  ~POO'LEE'SIS  EB'ere'sSIS  EzE'SIS'PIS  06S'090'V1$ anuanay auljiy AoyeuBis 
suoneinoyeo Add 

ELS'SrE'ZLS  OOG'ERZ'LIG  G9B'OPZLLS  GOB'PEL'OIS  G9r'Srz'OlS  sES'BLZ'6S gle‘ees'6$ 769'806'8$ 8er‘'z0s'8$ os7'rLL'8$ 000'S22'2$ anuerey 284 Bulpuey je}OL 
LOL'ELO'L Org'996 069'L26 708'088 v9E' lps 6SS'608 Z81'Z9L vSi'zeL O6r'869 610'999 g67'ZE9 anuarey 24 Bulpuey Aioyeubig-uON 
LLE'ZES'LES  OGO'ZIS'OLS  GZI'SZE'Ol$  s90'rSE8'6S SOL'pOv'6S 826'rZ6'8$ €61'99S'8$ OrS'9Z1'8$ 8r6'e0s'Z$ Lez'srr'Z$ SOL‘LEL' L$ anuerey 204 Bulpueq Aioyeubls 
96'2$ 68'2$ Lees ples 99°2$ 6S°2$ zoes or 2$ 6e'2$ eee 822s (xgz"L) 884 Bulpuey AioyeuBbis uoN 
Le %$ Lees Gees 62s eles 20°%$ zo'es L6'1$ LoL 98'S ZB L$ 304 Bulpuey AoyeuBis 
000'6LL'r 000'S89'r 000'E6S'r 000‘E0S'r 000'SLP'y 000'8ze'r 000'Ere'r 000'091'r 000'820'r 000'866'E 000‘0z6' quia papuey Auoyeubis 

LEL'ZES'LES  O9O'ZLB‘OLS  GLI'SZE'OLS  S90'rSs'6s SOL'vOr'6$ 826'pZ6'8$ €61'99S'8$ OrS'9Z1'8$ 876'E08'2$ Lez'srr'Zs GOL'ZEL'Z$ juawelinbey A1oyeuBis 18N 
(000'002) (000'002) (000‘002) (000‘002) (000‘002) (000‘002) (000‘002) (000‘002) (000‘002) (000‘002) (000‘002) UPaig eBeserog SoIMag 1qeq 18, JOU 
(L0zZ°EL0'L) (ovg'996) (069'126) (vos‘08s) (p9E' Ls) (6SS‘E08) (z8L‘Z92) (pSL'ZEZL) (06%'869) (6L0‘999) (s6z‘Ze9) anuanay aulpiy AioyeuBbis-uoN 
(ooo'z16'r$) (oo0'918'r$)  (o00'ezz'r$) (O00'LE9'P$) (O00'LPS'r$) (O00'ESr'r$) (O00'99E'rS) — (000'L8z'r$) (o00'861‘7$)  (O00'ZLL'¥$) — (000'000'r$) ANUBABY AUILIIY-UON Pla! 
‘sso 

ClBUSPZIS  OOB'66Z'9IS  G9R'G9L'91S  G9B'SOS'SI$ GEOr'98E'PIS BES'LEr'rIS SuEEEs'cLS PEO'GBE'ELS  BEr'0DE'ZIS  OSz'lE”'zZlS  000'SZE'IIS juaweINbaY Play [E}OL 
€9Z'Z9L 006'SSI 69r'6rL pre'erl 6LE'ZEL €99'LEL OSL'9ZL 690' Zt 880°9LL OSZ' ELE 000'001 enasay esuadxy Buyjeiedo plelly 
0S0'S6z'9L 000'rr9'SL 00r‘'0z0'SL SeS‘zer'vh OSL‘6r8'eL Glg‘66e'EL Gez'eLL'Zh gz9's97'zL ose'r8z'LL 000‘0ZE' LL 000‘S28'0! sasuadxy Buyeiedo pial 
000'002 000'00z 000‘00z 000'002 000002 000'002 000‘002 000‘00z 000‘00z 000'00z 000'00z (xz 1) aBeren0g salag 1gaq PlalLiv 
000‘008$ 000‘008$ 000‘008$ 000‘008$ 000‘008$ 000‘008$ 000‘008$ 000‘008$ 000'008$ 000'008$ 000‘008$ SIMS 198 PIS 
O| Jeo, 6 1e8,\ gies, L sea, g sea, Gg 1e8,A psee, € 1e8A Z1e8A L sea, dea, JUaLIND ‘Buipuz sea, jeosi4 
payalolg 


AAeUaly JUeWEoR|deY Pula! - JU@WeUL|dUZ Jed ISOD pue 


(e|dwrexg jenpisey J9]U99 SOD) eyey ee Bulpueq 
OE EE EO Eee 


(q) OL-@ eIGeL 


6e'L 6e'l 
000'00¢'ses 000‘00€'sEs 
OSO'9LE'9r$ 009'282'9r$ 
000'000'r$ 000'000'r$ 
0S0'L69 009'299 
000‘Sze's 000'SzE's 

0 0 
o00‘00e'eEes$ 000‘00€'eEe$ 
OSO'9LE'9r$ 009'282'9r$ 
002'z89'0Z 000'816'29 
0SZ'866'9L1$  O009'SO?'PLLS 
000‘00¢'rz 000'00s'Sz 
000‘Sze'8 000'sze's 
9EL'OvE'? L68'Z69'L 
000'ZL0'8r 000'29¢'97 
LOL'ELO'L Ov8‘996 
LLE'ZEES LL 090'Z18'0L 
OpS'r8Z'L 706'289'L 
LOL‘O68'61L$ SOv‘'6r8'8L$ 
OL Jee, 6 1ea, 


“T107 Joquiaydag “oul ‘saqeioossy 2p Opuosry :Aq paiedaig 


“L10Z toquiaydag ‘uy ‘sayeioossy 2p opuoory :901n0g 
eee 


Ly’ LS'L LS" ork 8e"L 284 
000‘00e‘ees 000‘00r'Z1$  O00'00r'ZI$  O00'00r'ZI$  000‘000'r$ 000‘000'r$ 
S28'886'9r$ SL8'BEE'9Z$ GLe'vLE'9Z$  OS9'9ZZ've$  009'POS'ZS SLe'r8r'LS 
000‘000'r$ 000‘000'r$ 000‘000'r$ 000‘000'¢$ 000‘000‘2$ 000'000°2$ 
GZ8'E9E'L SZ8'88S S22e'v9S 0S9'9Z0'L 009'70S SLe'v8y 
000'ose'r 000‘0se'r 000‘0SE'r 000'000'1 000‘000'} 000‘000°} 
000'S26' (¢) (0) 000‘ose'e 0 10) 
000‘00€'se$ 000'00r'Z1$  O00'00r'ZIS  O00'00r'ZI$  000'000'r$ 000‘000'r$ 
S28'886'9r$ GLE8'BEE'92$  GLle'vLE'9Z$  OG9'9//'pZ$  009'P0S'Z$ SLe'v8r'Ls 
009'292'S9 001'ZL8'6s oo9'9Sr'ZS 00S‘661'SS 006'260'1S 00S‘7Z0'6r 
GLv'9S2'7l1$  SZ6'OSL'98$  SZB'OLZ'E8$  OSL‘9Z6'64$  OOS‘Z6S'8S$  SZZ'Ess‘9s$ 
000‘008‘0e 000‘002'21 000‘009'21 000‘006'r1 
000'0se'r 000'0SE'r 000‘0S€'r 000‘000'! 000'000'} 000‘000't 
O8e'eZ9'L ELe'6Ee'L ey9'9Ze'L 992'18L'L LZ8°2Sb 6LYy'v8h'b 
000'E8Z'rr 000'lr8‘2r 000'6ZE' Lr 000°€26‘6E 000'}22'8e 000'726'9E 
069'126 708'088 p9e'l rs 6ss'€08 Z8b' 292 pSh'Zel 
6LL'SZE'OL S90'7S8'6 SOL'vOr'6 826'7L6'8 €61‘99S'8 OrS'9Z1'8 
€26'96S'L OLL'OLS'L 9E8'Zb LL 8S6'E80'L Or Lez 999669 
€S7'908'L1$ veN'GLV'El$ IZE'LLL'71$ eBE'Eso'zlS  pzg'sEl'ss 266'L62'L$ 
g sea, L4e9, g see, Gg sea, yp siea, € ea, 
peyoaloid 


aBelaaog adimias 1geq 


d1IM9S 198q |eIOL 


anuarsy JON 


suoeinojeg abesan0g 
pun  Aueuonsosiq 
wodiy 40} enuaney Bulurewey 


pun aajesay asuadxy WeO 
abelanog adinias jgaq Je8,A 10d 
pun  eBe1ero9 aoimas }gaq 
pun eames 3qaq 
10 SJajsue1| SSEq 
ANUSASY JON 

sasuadxy Buyeiedo 
sso] 

aNudAsy |B}0 1 
Bolas 1qaq 0} paliddy so4d 
aBe1ano0g adIMlas }gaq JBBA JOU 
anuaray Buryjeiado-uoN 


anusrsy Buljeisdo¢ auliy-uoN 


anuersy ee4 Bulpueq AioyeuBbis-uoy 
anuaray 3a Buipue7 Aoyeubis 
anuansy jejuay jeulua| AioyeuBbis-uoN 


ANuaAdY je]Uay jeuluuay Aoyeubis 


ZBL 981 98°1 
000‘000'r$ 000‘000'r$ 000'000'r$ 
ose'r9r'Zs 000'Str'Z$ 000'S2r'z$ 
000‘000'2$ 000‘000'2$ 000‘000'2$ 
OSE'v9r 000'Srr 000'SZr 
000‘000'! 000‘000'} 000‘000'} 
10) 0 0 
000‘000'r$ 000‘000'r$ 000'000'r$ 
Ose’ 9r'Z$ 000'Srr'Z$ 000'S2r'ZS 
OOr‘ZEL ‘Ly 000'082'Sr 000‘00S‘er 
OSZ'LO9'"vS$  O00'SZZ'zs$  000'SZ6‘0S$ 
000‘000'! 000‘000'} 000‘000'} 
9E9'967' oso Zre' 000‘60E't 
000'Z12'SE 000‘60S‘vE 000‘00¢‘ee 
O6r'869 610°999 G6e'ZE9 
876'E08'L Lee'epy's GOL'LEL'L 
z9r'S99 800'ZE9 SLL'SL9 
Sle‘0er'zs Z60'LLE'LS S88'226'9$ 
Zea, | see, 1ea, 
yuauing 


‘Bulpuz sea, jeosi4 


SANEUIOIY [EMOUdY JeUIWA] - eHe1BAOD BdIANES 1q9q PUe MO|4 USeD ION 
Fe a Me PEE EN 


(e) LL-@ a1qeL 


“L10T taquiaydas “ouy ‘saqeisossy 2 Opuoory :Aq posedaig 
“L1OT Jaquiaydag ‘ouy ‘sayBIoossy 2 OpuoosrYy :991n0g 
i 


Zeb Le} Zeb SPL Sik Zeb gab Z8°L 284 98" 98" abesarog sd1nag 1geq 
ooo'ooe'6e$  000'00E'6ES  O00‘;DDE'6ES 000'D0E'Zz$  000'00D6'2z$  000'006'2z$  000'000'r$  000'000'r$ + 000'000'r$ ~—-000'000'r$ 000'000'r$ BOMBS 1GOQ [E}OL 
oss'zez'es$ ose'6SZ'es$ szo'zes'es$ Szl'90z'se$ SZZ'LSL'ce$  OSO'LOP'LES  OOO'POS'ZS  Slz'rer'Z$  OSE'POP'Z$  —000'SrP'LS 000'Szr'z$ anuanay 8N 
suoneinojeg aBe1sa0g 
000‘000'r$ 000'000'r$ 000‘000'r$ 000‘000'r$ 000‘000'r$ + 000‘000'2$ 000'D00'Z$ o00'D00'2$ 000'000'2$  —000'000'z$ 000'000'2$ = puny Areuonaiosiq 
podury 10} enuansy Bururewey 
oss'z99 ose've9 Gz9'ZOL SZL' LSS GLL'9S¢ osg‘glZ 009'70S Gle'v8r ose'vor 000'Srr ‘000'Szh. puny esiesay asuedxy wre 
000'Sz8'6 000'Sz8'6 000'S22'S 000'S22'S 000'Sz2'S 000‘000't 000'000't 000'000'} 000'000' I 000'000'} 000'000'} aBesarog ad!Mag }Geq BAA JO 
0) ) 000'001'r 0) 0) 000'S22'r ) 0) 0 0) 0) pun eBe1anog alas }qeq 
ooo'ooe'6e$  O00'00E'6e$ O000‘00E'6ES  000‘DDE'Zz$  O00'0D6'zz$  000'006'2z$  000'000'r$ 000'000'r$  —000'000'r$ + —-000'000'rs 000'000'r$ puny ao1ag \qeq 
10] SJdJsuel| SS87 
oss'zez'es$ ose'eSz'es$  Szo'zeg'es$ = Szi''9Oz'EES SZ/'LBL'ce$ OSO'LOP'IES  OOO'POS'Z$  SLe'rer'Zs  OSE'P9"'ZS  — 000'SPr'ZS O00'Szr'z4$ = ENUaASY 18N 
002'L22'99 000'LZt'9 009'L8S' 19 OoliSsz'8s  o0g'9zr'9S  O0S'66L'rS  O006'Z60'lS  O0S'rL0'6y  O0r'ZEL'Zy  —000'082'Sr 000‘00S‘sr sasuedxy Buyeisdo 
1sso7] 
OSz'gss'ozl$  OS8‘0RE'ZLLIG  SzZZ'rlr'SLLS  Szz‘zge'Le$  Sze's09'68$ OSI'LO9'SBS  OOS‘ZES'8S$ SZZ'BSS'9S$ OSZ'LOO'PS$ 000'SZZ'ZS$ —D0'SZE'OSS = ENUAASH [POL 
000‘008'02 000'008'12 000‘006'92 000'‘00r'EL 000'0g6'E | 000'008'21 ) ) 0 0 0 adlMias iqeq 0} paliddy so4d 
000'sz8'6 000'Sz8'6 000'szz's 000‘s22'S 000‘Sz2'S 000'000'! 000‘000'L 000‘000'} 000‘000'} 000‘000'L 000‘000'F ABeIBA0D BdIMAS 199d IBAA JO 
LOL'00'% LL6'276'L SzO'Z9P'L ZLL'ESH'L e6s‘zer't QLZ'pZe'L oze'sZ bb 698'6S LL 887'922'1 osg'Zre'L 000‘60¢'L anuaney BuljyesadQ-uoN 
000'Sz8'8r 000'SS1'Zr 000'sEs'sr OoO'seL'er  O00'Z89'lr  O00'ZZZ'0r OOO'LZz'8E  O00'PZE'9E  OOD'ZIZ'SE 000'60S'rE 000‘008'Ee 
LOZ’ELO'L Or8'996 069'126 708'088 p9E' Lys 6ss‘608 ZBL L292 ySL'ZEL 06%'869 610'999 g6z'Ze9 anuansy 804 Buipueq Aoyeubis-uoN 
LEL'Zee'Lb 090'Z18'0L 6LL'SZE'OL g90'7S8'6 SOL'pOr'6 86'76'8 €61'99S'8 OrS'9ZL'8 876'E08'L Lez BrP GoZl'Zeb'L anuandy 904 Bulpuey Aioyeubis 
6b2'vr7'% vLS'9Zb'% 082'610'2 962'8EP' | 8Ez'99E' | 9LE'60E' | ggg'9cl 889' LOZ 9E1‘299 800'2E9 SLL'SL9 anuanay JeUay Jule | AoyeuBig-uoN 
B8E'ELO'SZ$ SzS'ZhZ'ees Igs‘ozs'zz$ « Srr'LZO'NIS SzO'ZOz'SLS OBS'99S'rIg LrE'ZB0'8S  peS'PI'ZS$  GeBB'BEr's$  cEO'LLI'LS $88'2z6'9$ anuandy Jeyuey Jeulwe| AoyeuBis 
OL see, 6 1e8A g sea, L4ea, g 1e8A Gg sea, py sea, € see, zZseeA | 1e8, Jeo, :Bulpug sea, jeosi_j 
quaung 
pejoaloldg 


AAITEUId|Yy JUWEOB|deY jeulLUa| - BHeIBAOD SdIAIES }Geq puke Mo|4 YSeD JON 
nN ——— eee 
( 


q) LL-@ e1qeL 


"T1OT taquiaydag ‘ouy ‘sayeioossy 2 Opuoory :Aq paredaig 
“L107 toquiajdag ‘ouy ‘saye1oossy 2p Opuoory :aomnos 


mee eee 


prl'lSy'leS OLE'ZEL'62S ESO'LA9'OZS ERG'SIO'LES BLr'LSB'OS$  O0E'Z8Z'szS  OG0'DEE'Z2$  B0G'rZB'B8ES  sEec'9er'zr$ ELB'LLS'er$  OOS‘ZOS'LSS souejeg Bulpuz 
991'L89'L eve'srs'l Oce'elLy'y S6r'SBl'e -es'0er't 062'209'} 8L8'r86'eL og9'L9s's vee'S0'8 889'S66'r 00s'‘z6r saunypusdx3 jeyideo :puedxy 
000‘000'r 000‘000'r 000's2 000'000'r 000'000'r 000'000‘2 000‘000'2 000‘000'2 000‘000'z 000'000°2 000‘000'2 puny anuaney wos Jejsuel| ‘sodaq 
OLS'Zel'6e$  Eeso'Zz9'9¢$ EBE'SOO'LES  BLr'LSB'OS$  OOE'Z87'sz7S$  OG0'DES'ZZ$ B0G'PLE'BES  BBS'OEr'Zr$ ELB'LLS'8P$  OOS‘ZOS'IS$ 000‘000'0S$ aourjeg Buiuuibeg 


puny Areuojaiosiq 


oss‘oZ9'ZL$ 00S'626'91$ 006‘9LE'9LS SZO'eS6'v LS OSL'P9E'VLS SZ8'66Z'ELS S2e'ELL‘Z1$ Sz9'897 CLS OSE'BZ'LLS 000‘'0ZE' LIS 000'SZ8'01$ aouejeg Hulpuz 
0S0'L69 009'299 GZ8'E9e'L GZ8'88S SLe'v9S 0s9'9Z0'L 009'70S Gle'v8r OSE' or 000'Srr 000'S2r pun4 anuarsy Woy Jaysues| sysodeq 
00S'646'91$ OOG'9LE'9IS  SZO'ESE'VIS  OSL'P9E'PIS  SZB'EEZ'ELS Sez'eLZ'ZI$ Sz29's9z'zZl$ OSE'PSZ'LIS  OO00'OZE'LIS  O00'SZ8‘OL$  000'0Sr‘OLS sourleg Buluuibeg 
puny eAlasay asuadxy We0 

000‘009'29$  000'009'Z9$  O00'00E'EE$  000'DOr'ZI$  O000'00r'ZL$  O000'00r'ZLS$  000'000'r$ 000'000'r$ 000‘000'r$ 000‘000'r$ 000'000'r$ sourjeg Sulpug 
0 0 0 0 (0) 0 0 0 0 0 0 aMasay BdIA1eS }gaq :puedxy 
(0) 000‘00€'62 (e) 0 0 0 0 0 0 0 0 anss| puog WOs4 J8JSUes | 
000‘009'29$  O00'D0E'se$  O00'D0E'EE$  000'DOr'Z1$  O000'00P'ZL$  000'00r'ZI$ 000'000'rS 000‘000'r$ 000'000'r$ 000‘000'r$ 000‘000'r$ aourjeg Buluuibeg 
pun avlasay adiias }qaq 

000'Sze's8$ 000‘sze'8s 000'sze'8$ o00'ose'r$ o00'ose'r$ o00‘ose'r$ 000'000'1$ 000'000'$ 000‘000'L$ 000‘000'L$ 000‘000'L$ soueleg Bulpus 
o$ o$ 000'S26'e$ 0s 0$ o00‘ose'es 0$ o$ o$ o$ o$ puny enuarsy Wos4 Jajsues| :j!sodaq 
000‘sze's$ 000‘sze'ss 000‘0SE'r$ 000'0Se'r$ 000'0Se'r$ 000‘000'1$ 000'000'l$ 000‘000'L$ 000‘000'$ 000‘000'$ 000‘000'L$ sourjeg Buluulbeg 


pun  a6eiano5 aalias iqaq 


o$ os o$ 0$ o$ o$ o$ o$ o$ og o$ sourjeg Buipug 
Ooo'oos'se O00'00E’sE  O00'DOE'SS  OO0'ODOr'ZL 000002  000'00r'ZL = 000'000'r 000‘000'r 000‘000'r 000‘000'r 000'000'r B0IMaS 198d :GNAdxa 
ooo‘oos’se o0d'o0e’se  o00'O0E'sE  O00'OOr'ZL O00'00r'ZL 000‘00r'ZL  — 000'000'r 000‘000'r 000‘000'r 000‘000'r 000‘000'r puny enuansy WOly JeJsuel! ©1|SOdad 
o$ o$ o$ o¢ o$ o$ o$ o$ o$ o$ o$ sourjeg Buluuibeg 
puny ao1es }qeq 
os o$ o$ o$ o$ o$ o$ o$ os o$ o$ (Qooy ‘deg Bupyo) sourjeg BulpuZ 
000‘000'r 000‘000'r 000'sz 000‘000'r 000‘000'r 000‘000'2 000‘000'2 000‘000'2 000‘000'2 000‘000'2 000‘000'2 pun Areuojeiosiq aysued | 
0S0'L69 009‘z99 GL8‘E9E' | Sz8‘8ss Gle'v9S 0s9'9Z0'L 009'70S SLe'v8r OSE'P9r 000'Srr 000'Szr puny avesay esuedx3 EO “JeJsuel) 
() 0) 000'SZ6'S 0 ) oo0‘ose's () 0 0 ) 0) pun4 eBe1srog eames jgeq ‘ejsued | 
ooo'oos'se  O00'00E'se  O00'DDS'EE OOO‘OOrZL O00‘OOr'ZL 000'00r'ZL  000'000'r 000‘000'r 000‘000'r 000‘000'r 000‘000'r puny ees jgeq iejsues | 
ooz'zs9'0L o00'sl6'z9 o09'z9z'59 Ook ‘ziB‘6S }  —009'9Sr'ZS  ODS'6EL'SS 006'ZE0'lS  O00S'PZ40'6r  O0PZEL'Zr  O00'08¢'Sr 000'00S‘Er sasuedxy WO :puedxy 
OSz'ez9'80l  oog'ogs'sOL Szr'le6’cOL  Sze‘008'18  SzB‘Ozr'6L  OSL‘9Z6'8L  OOS'Z6S'ZS  SzZ'egs‘'ss  OSZ'LO9'eS O00'Szz'LS —000'Sze'6r anuenay |e]01 :sodeq 
o$ 0$ o$ o$ o$ 0$ o$ 0$ 0$ o$ o$ sourjeg Bujuuibeg 
puny enusrsy 
OL 1e8,4 6 Jee, g 1ea, Lsea, 9 JeaA Gea, y1ee, € 1e8,\ FABIO L 1e3, ea, :Bulpuz sea, jeosi4 

qUaLIND 

payoaloig 


SAIEUJOYY JEMaUdY JEUIWA] - SoUNY JO moj AWWOUINY 


SSS SSS SS 


(e) ZL-@ a1qeL 


“L10T Joquiajdag -ouy ‘saqvioossy 2p Opuosry :Aq posedaig 
“L107 Jaquiajdas “ouy ‘sayrioossy 2 Opuosry :901n0g 


i ______ EEE 


eeg'gee'zes  g6z'ez0'se$ iriszo'ze$ Lzp'geo'oes z96'eze'6z$ sBZ'rSr'6c$ BzS'Z90'ZES LEE'LPO'LPS LOGOS LYS  SLE'PE6r'Zy$ O00S'ZOS'ISS soueleg Bulpuy 
99L'L89'L eve'srs' | Oce'e Ly’ L S6r'SB8Z'e -2s‘0e9'e 062'209'S 8188S‘ LL 089° L9S*} 862'S87'8 SZL'ELO'9 00s'z6r seunypuedx3 jeydeo :puedx3 
000'000'r 000'000'r 000'000'r 000'000'r 000‘000'r 000'000°e 000‘000°2 000‘000'2 000‘000'2 000'000°2 000'000'2 pun4 enusrey woly Jajsuel| :!sodaq 
Q6L'6L0'SES  Lbl'sz9o'ze$ ILr'Beo'0e$ L9G'Eze'GzS BBL'ySr'6ZS BLS'Z90'ZES LEE'L/O LPS  LLO'GOT IPS  SZE'V6r'L>$  OOS'ZOS'IS$ — 000'000'0S$ sourjeg Buiuuibeg 


pun  Areuonjaiosig 


008'Z69'91$  OSZ'OEO'9I$  OOP'SEE'SLS  SZZ'Z89'r1$ OSO'9OL'rLS SzB'EPS'ELIS Szz'eLZ'ZIS Sz9'89C'ZIS OSE'PBL'LIS  OOO'OZE'LIS  000'SZ8'0IS sourjeg Buipuy 
oss‘z99 ose've9 S29‘ LOL S2L' 8S SLL'9SS osg'922 009'70S SLe'r8r Ose'r9or 000'Str 000'Ser puny snuansy wo Jaysues, -ysodaq 
OSZ'0E0'91$  OOr'SBE'SI$  SZZ'Z89'PLG  OS9'9DL'vLS SZB'EPS'ELS Szz‘EZZ'z1$ Sz9'B97'ZI$ OGE'PBLZ'LIS  OOD'OZE'LIS  O00'SZB'01$  O000'OSr'OL$ sourjeg Buluujbag 


pun  eriesey asuedxy WRO 


oo00'o0s'6e$  o00'00E'6S$  O00'D0Z'sS$  000'006'2z$  000'006'22$  000'006'22$ 000'000'r$ 000‘000'r$ 000‘000'r$ 000‘000'r$ 000‘000'r$ sourleg Bulpus 
0 0 0 0 0 (0) 0 0 0 0 0 ABAIBSEY BdIAJBS }qaq :puedxy 
(0) (0) 000‘00¢'SE (0) (0) (0) (0) 0 0 0 0 anss| puog WO JOJSUB! | 
oo0‘oos'6e$  o00'00E'6s$  O00'006'zz$  000'006'2z$  000'006'22$  O000'006'22$  000'000'r$ 000'000'rS 000'000'r$ 000‘000'rS 000'000'r$ sourleg Buluuibeg 


puny eriasay aoias }qeq 


000'sz8'6s 000'Se8'6$ 000'se8'6$ 000'S2z's$ 000'S22'S$ 000'S2z'S$ 000‘000' LS 000'000'LS 000‘000' L$ 000'000'LS 000'000'L$ soueleg Bulpus 
0$ o$ 000'00L'P$ o$ o$ 000'S22'r$ os o$ o$ o$ o$ puny enuerey wor Jajsued| :}!sodaq 
000'Sz8'6$ 000'Sz8'6$ 000'S22'S$ 000'S2z'S$ 000'S2z's$ 000'000'L$ 000‘000'l$ 000'000'1$ 000‘000'L$ 000'000'1$ 000'000'L$ aourjeg Buiuuibeg 


puny eBeienog adidas iqeq 


o$ og o$ o$ o$ 0$ 0$ 0$ o$ o$ o$ aouejeg Bulpug 
ooo'oos’6e ood'ooe’6s  o00'ode’6e  o00'006'zz  000'006'22  000'006'2% 000'000'r 000‘000'r 000‘000'r 000'000'r 000‘000'r BOIMeS 148d :GNAdXx3 
ooo‘oos’6e  ooo'ooe’6s  o00'o0e’6e o00'006'z2 o00'006'22  000';006'2e 000'000'r 000‘000'r 000‘000'r 000'000'r 000‘000'r pun4 enuerey woly Jajsuetl -LISOdad 
og o$ o$ o$ o$ o$ o$ o$ o$ o$ og sourleg Buluuibeg 


puny aoyuas 1gaq 


o$ o$ o$ o$ o$ o$ o$ o$ o$ o$ o$ (ooy ‘deg Bupyom) aoueyeg Bulpuz 
000‘000'r 000‘000'r 000‘000'r 000‘000'r 000‘000'r 000‘000' 000'000'2 000‘000'2 000‘000'2 000‘000'2 000‘000'2 puny Areuonesosiq Jajsued | 
oss‘z99 oss've9 gz9'Z0L G2L' Les GLL'9S osg'9ZZ o09‘vos Sle'vePr OSe'v9r 000'Srr 000'Szr puny eAsesoay asuedxy EO “JeJsues 
() 0) 000‘001‘r 0) 0) 000'SZ2'r 0) 0) 0) 0) 0) puny aBeiaaog ediiag jgeq “ajsuelL 
ooo‘ooe’6e oo0'o0e’6e  o00'00e'’6s o00'006'22 O000‘;006'22  000';006'2Z 000'000'r 000‘000'r 000‘000'r 000‘000'7 000‘000'r puny aoe 1geq ‘eysued 
00z'lzz'99 OO0'LZL'b9 ~=s«OOMLBS'L9 ~=-«OOL‘ISz'8S -O0N'9Zr'9S  OOS'GEL'PS  O00E'ZE0'IS  O0S'rZ0'6y  OOF'ZEL'Zy  —000'082'Sr =: 000'00S'Er sesusdxy WO :puedxy 
osz'eez‘OlL  ogg'sso'eol  Szz'esg'6ol  Szz'zez'9g sze'ege'es oSi'log'ss § = 00S'zes'zG = SZZ'eSS'SG = OSZ'LO9'ES }=O00'SzZ'IS = 000'SZ6'6r anuanay [e101 “ysodeq 
0$ o$ o$ o$ 0$ os 0s os os o$ og sourjeg Buluuibeg 
puny enuerey 

OL 128A 6 1e0,\ g ses, 1 1ea,A g sea, Gg 1e8, piea, € lea, Z1e8A | 120, dea, ‘Bulpuzy sea, |eosi4 

quading 
payoaloldg 


SACU] JUeWIBDE|deyY [EUW] - spun Jo Mo} AjoYINyY 


a 


(q) Zi-g aIgeL 


“L10T taquiajdag ‘ouy ‘sayeioossy 2 opuosry :Aq paredaig 
“LLOT Jaquiaydag ‘ouy ‘saqe1oossy 2 Opuoory :aoin0¢ 


“YOOgSPIND sy} JO 6 Ja}deyo UIYUM p-6 BIGe| YIM JUa}S|sUOD BIqe| /|. 


:8]0N 
g0'e$ vO'e$ 66'2$ G6'2$ L6°e$ Z8°2$ €8'2$ 8L'2$ bl eg LL°e$ L9°2$ da Hed jejusy 
LL'9$ 80°9$ 66°S$ 06'S$ c8°S$ €L'S$ g9'S$ £9°S$ 6r'S$ LyS$ ee's$ da /Supyed 
9Z°0$ SZ'0$ vl 0$ 29°0$ 99'0$ 99°0$ 09°0$ 6S'0$ 8S°0$ ZS°0$ Z5°0$ da /SYID pue smen 
08'°0$ 62'0$ 8Z'0$ LL°0$ 0Z'0$ 69°0$ v9'0$ €9°0$ 29'0$ L9°0$ 09°0$ da /ebeieneg pue poo 


JuaWeUP|dUz 18g anusAsy 


Ze'ee$ Zp'ee$ Lg 2g Zp keg 6S'0z$ 6L'6L$ 8e'0z$ 8S°61$ 08'81$ 90°81$ SELLS ‘4 ‘bs /sesuedxg yeujwie| }oa11g 
6e"} 6e"h Lyk LS'L 1S"L Zr k 88'L Z8'L Z8'| 98'L 98" | (x) ones eBe19A09 
SZ'9$ 92'9$ SZ'9$ 06'S$ 06'S$ 06's$ 86ers 96'r$ 86'r$ z0°S$ LL'S$ S1B|]O JUALIND |. JAA - 4d 
80°6$ Z8°8$ gg'8$ SZ'Z$ g0'Z$ €8°9$ go'o$ zpos 6z'S$ Ligg LLS¢ ado 
g0z L0z g8h 912 vez £02 902 L6Z gee 66E Leb (ouejeg Bulpuz) puey uo yseo skeq 
12'96$ Se'00l$ =: Z6'SOLS—S ss L LIS )~=—sLE'QLLS )~=—s pees 98° L9$ 6L'v9$ Ze LL$ SL'ZL$ 86'Z1$ seBuessed poue|due sed yqaq 
000'srz's 000'S99'e O00'ses‘e O00'90S'‘e 00'6zr'e OOO'PSE'S O00'0D8z's O00'g0z's O00'ZEL'S 000'890'E 000‘000'E sjueweur|duz paelod 
Olean = 6 teaA:C«iROASCL OQA-SCié«i*OKC«C«CCC‘«‘Y BOA € BOA Z eB A | 1e8A TO 
queuing 
peyeloig 


SAITEUISYY [EMOUSY JEUILWJE! - SOUJeyy yeloueul4 Avewwns 
(e) €L-@ a1qeL 


“LIOT taquiaidag “ouy ‘sayeroossy 2 Opuosry :Aq pesedaig 
“T10Z Jaquiaydag ‘ouy ‘sayeloossy 2 Opuoory :90In0g 
: I 


“yoogepiny ey} jo 6 Je}deyo UUM g-6 aIqeL YIM JUSIsIsUOD s\qe /| 


8o'e$ yo'e$ 66'2$ G6'27$ Lee$ L8°2$ €8°2$ gZ'2$ pl egy LL eg L9°% 
LL'9$ 80'9$ 66'S$ 06'S$ z3's$ eZsg so°c$ L9°S$ 6y'S$ Lys$ ee's$ 
€8'0$ z8'0$ L8'0$ LZ'0$ 0Z'0$ 69'°0$ 09°0$ 65'0$ 8s'0$ Z5°0$ 29°0$ 
88'0$ 28°0$ g8'0$ SZ'0$ pl'0$ €Z'0$ y9'0$ €9'°0$ 29'0$ L9°0$ 09°0$ 
Ge'zz G6'Le 60'Le 99°02 9L'6L 86'8L 8e'0e eS'6L 08's 90°81 SEZ 
Zeb Ze Leb Syl Syl Zeb 8e'L Z8°L Z8'L 98" 1 98" 
98°Z$ L3°L$ Be'Z$ 3'9$ gg'9$ 09°9$ Z6'V$ L6°v$ 66'7$ Z0°S$ LL°S$ 
Z9°0L$ 82'OL$ 86'6$ vo's$ 2e'Z$ sols eg's$ er'ss 62'S$ LZLS$ LLS$ 
sher 9G2 9Ee cee ogee Ble gee ZLE Lee L6e Lvy 
CS ZSL$ 79 LEL$ 00'SE L$ pr sels LEVIS pLess 06'98$ 20°06$ ev els 69'ZL$ 8E'SL$ 
ooo'epz'eé  o00'sg9‘s  o00'sss’e 000'90S‘e o00'6zr'e OO0'PSE’S 000‘08Z'E 000'80Z'E O00'ZEL'E 000'890'€ 000'000'E 
OL 1e0A 6 Je8A g sea, 1 Jeo, 9 1e8A G Jee, p seo, € Je8A c sea, | Je, ear 
quaLng 
payeloid 


:810N 


da HBO |BUey 

da /bupped 

da /SY!D pue SMeN 

da /ebeianeg pue poo 


sJuaweuR|duy Jag enueAey 


‘ly ‘bs /sesuadxg jeulwue| JOa11G 


(x) oes aBBeIBAOD 

Sle|]OG JUBLIND | JeeA - FdO 

Ado 

(eoueyeg Bulpuy) puey uo yseo sheq 
jeBuessed peurjdus jad jqaq 


sluaweuejduy peyeloig 


BANeUIaly JUsWEOR|deY /eUIWa! - SOUJE) jeloueuly ArewWNS 


I 
( 


q) €L-a@ e1qeL 


B-28 Guidebook for Evaluating Terminal Renewal Versus Replacement Options 


Table B-14 (a) 
Sensitivity Analysis Scenario Comparison - Terminal Renewal Alternative 


Project Cost 


Global Assumptions — Reduced Activity Scenario Increase Scenario 

Year 8 Year 8 Year 8 

Projected Enplanements 3,585,000 3,316,000 3,585,000 
Terminal Project Alternative Cost $409,486,751 $409,486,751 $450,435,427 
Nominal CPE $8.55 $10.44 $9.64 
Real CPE - Year 1 Current Dollars $6.75 $8.25 $7.61 
Real CPE - Variance $1.50 $0.86 


Note: 
1/ Table consistent with Table 9-6 within Chapter 9 of the Guidebook. 


Source: Ricondo & Associates, Inc. September 2011. 
Prepared by: Ricondo & Associates, Inc., September 2011. 


Table B-14 (b) 
Sensitivity Analysis Scenario Comparison - Terminal Replacement Alternative 


Project Cost 


Global Assumptions Reduced Activity Scenario Increase Scenario 

Year 8 Year 8 Year 8 

Projected Enplanements 3,585,000 3,316,000 3,585,000 
Terminal Project Alternative Cost $492,078,419 $492,078,419 $541 286,261 
Nominal CPE $9.98 $12.34 $11.14 
Real CPE - Year 1 Current Dollars $7.88 $9.74 $8.80 
Real CPE - Variance $1.86 $0.92 


Note: 
1/ Table consistent with Table 9-7 within Chapter 9 of the Guidebook. 


Source: Ricondo & Associates, Inc. September 2011. 
Prepared by: Ricondo & Associates, Inc., September 2011. 


APPENDIX C€ 


Analysis Templates 


The purpose of this appendix is to provide an explanation of some of the tables and charts 
included as part of the Airport Cooperative Research Program (ACRP) 07-07 Guidebook for 
Evaluating Terminal Renewal versus Replacement Options. Some of the analyses presented in 
the Guidebook require professional training and experience. Those analyses are not described 
in this appendix. It is recommended that the users of the Guidebook consult the appropriate 
manuals and reports, as required. The two options addressed by this template are Terminal 
Renew (Option 1) and Terminal Replace (Option 2). It is envisioned that the general framework 
outlined in this template can be applied to alternative analysis scenarios. The individual work- 
sheets within the Microsoft Excel-based analysis template are described below. 


Template Table(s) within the Template 
Facility Requirements Table C-1 
Facility Gap Analysis and Requirements Table Table C-2 
Program Cost Estimate Table C-3 
Performance Evaluation Table C-4 
Project Funding Availability Analysis—Input Table C-5 
Project Funding Availability Analysis—Output Table C-6 


C.1 Facility Requirements (Table C-1) and Gap Analysis 
Template (Table C-2) 


The Facility Requirements and Gap Analysis Template is a tool to guide the determination of 


facility requirements and levels of service during the early stages of the project, typically through 
evaluation of planning options. 


Results for the industry methods and procedures used to determine the requirements for each 
terminal function are to be recorded in appropriate sections of the template. Sections or individ- 
ual elements of the airport’s terminal not represented in the table should be added, as required. 


Terminal facility requirements (Table C-1) can be calculated in a number of ways. Procedures 
and guidelines are available in: 


e ACRP Report 25: Airport Passenger Terminal Planning and Design 

e International Air Transport Association (IATA) Airport Development Reference Manual 
(9th Edition, April 2004) 

e International Civil Aviation Organization (ICAO) Airport Planning Manual, Part 1 


The methods and procedures in these manuals require the development of daily and peak 
hour passenger activity data and aircraft arrivals and departures counts for existing and any 
future years relevant to the evaluation of options. 


C-2 Guidebook for Evaluating Terminal Renewal Versus Replacement Options 


Additional methods include ‘rules of thumb’ measures developed on the basis of typical rela- 
tionships between passenger and aircraft activity. Passenger and aircraft activity can be consid- 
ered on an annual basis (often expressed as million annual passenger, or MAP), daily basis (peak 
month average day, or PMAD) or ona peak hour basis (peak month average day peak hour, or 
PMADPH). For example, for some terminals, total enclosed square footage might range from 
15,000 square feet to 25,000 square feet per aircraft gate; an airport terminal might justify one 
aircraft gate per 4 or 5 daily aircraft departures. Each airport and terminal is unique, so these 
measures are typically rough and best used to confirm the results of the more rigorous methods 
referenced above. 


At the beginning of the planning process and during the development of options, the planning 
team should determine the space to be devoted to the various terminal functions and develop 
performance metrics for the existing terminal: number of daily or annual passengers per ticket 
counter, concession area, baggage makeup and claim areas, etc. These results should be com- 
pared to the perceived level of service provided by the various functional areas of the terminal, 
such as the length of queues at ticketing or security processing, or concession sales per passenger. 


Gap analyses and requirements table (Table C-2) encompass all demand capacity calculations, 
facility requirements calculations, and performance and functionality shortfall analyses used to 
determine the short, medium, or long term need for facility alteration, improvement, or investment. 
Gap analyses include traditional planning activities for existing and future activity levels, such as: 


e Demand / capacity calculations for terminal functional and spatial elements 
e Facility requirements calculations based on standard industry measures or local needs 
e Functionality assessments for passenger and baggage processing and service levels 


Meanwhile, terminal design elements include the following: 


e Building condition surveys for elements such as roofs, curtainwalls, windows, floors, etc. 
° Life cycle status of major terminal systems and equipment 

e Concession requirements, as measured by revenue per passenger goals 

¢ Modernity issues related to community goals 

e Building code compliance (grandfathered and current) 

e Operation and maintenance (O&M) costs with respect to state of the art systems 

e ‘Green’ initiatives with respect to building systems and utilities use 


Many of these areas are (or should be) regularly investigated as part of: 


e Preparation of airport Master Plans 

e Annual O&M cost calculations 

e Real time building systems monitoring and control systems 
e Non-routine building events 

e Benefit-cost analyses for capital plan development. 


Separately, or in combination, these gap analyses are part of determining the need for major 
terminal changes and investment, including the decision to renew or replace facilities. 


Template Steps and Notes (Table C-2) 

1. Conform the list of terminal elements in the “Function” column to the functional elements 
in the existing terminal and to known missing elements desired in the future. 

2. Determine amount of space allocated to each terminal function in the existing terminal. 
Include sizes of appropriate terminal systems, such as length of ticket counter or bag claim 
devices. Enter in “Existing Inventory” column. 

3. Select a base planning year (typically the last year for which full year statistics are available, or 
the latest month of full statistics, annualized). 


4, Determine desired planning activity levels for the terminal renew and replace options and 
calculate passenger and aircraft activity statistics for these planning levels. These planning 
activity levels are typically measured in terms of MAP or PMAD. 

5. Using industry procedures and metrics as outlined above, calculate facility requirements for 
each desired planning activity level. 

6. Ifthe terminal renewal or replacement analysis will not result in an increase in the number of 
aircraft parking positions, it is often useful to calculate terminal requirements based on the 
passenger activity limits defined by the number of aircraft parking positions. To determine 
annual planning activity levels in this manner: 

a. Multiply the number of aircraft parking positions x 300,000 to 350,000 (if a “spoke” airport); 

b. Multiply the number of aircraft parking positions x 450,000 to 500,000 (if a hub airport 
or if a majority of flights are by a large low cost carrier); 

c. Determine the number of PMAD passengers based on existing annual to PMAD passenger 
ratios at the airport. 

7. Enter results in relevant spreadsheet cells, and identify where additional area and systems are 
required. 

8. Summarize results for development of renew and replace options. 


C.2 Program Cost Estimation Template (Table C-3) 


Program costs can be developed in a number of ways, from benchmarking unit costs per 
square foot or per gate (high level planning estimates) to engineer’s estimates based on plan 
view drawings to cost estimator’s time and material takeoffs based on completed construction 
documents. In each type of estimate, it is important to include all related elements of the project 
from planning and architect and engineer fees to program management, phasing costs, and costs 
to relocate conflicting functions. 


It is also important to include contingency estimates for the inevitable unknowns and 
uncertainties during project development and to match the contingency set-aside with the 
level of risk that the cost estimate might increase during design or construction. Early plan- 
ning estimates can vary by as much as 20 percent or more from final costs because of project 
design changes or unknown site conditions, while final estimates with completed construction 
drawings might reasonably be estimated within 5 percent of final costs. These contingencies 
should be included in cost estimates as the project moves from planning to construction and 
completion. 


Finally, cost estimates should be updated and recalculated several times during the course of 
the project. At a minimum, estimates should be updated at typical project milestones, such as 
alternative concept analysis, design completion, and construction document completion. 


The Program Cost Estimation Template (Table C-3) is a tool to guide the estimation of 
program costs during the early stages of the project, typically through evaluation of planning 
options. It is primarily a unit cost based spreadsheet. 


To complete the template, planning concept drawings need to be completed to a point where 
square footages for each major terminal function can be determined and the scale of major 
terminal systems and equipment (such as inbound and outbound baggage handling systems) 
can be estimated. Completion of the template also requires knowledge of typical per square foot 
costs for renovated and newly constructed spaces. These costs vary by 


e Size of space being renewed or built new, 
e Degree of desired finish, 
e Degree of construction complexity, 


Analysis Templates 
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° Geographical location, and 
e Status of construction activity in the economy, 


Costs associated with construction and terminal operations phasing also need to be con- 
sidered. Terminal construction phasing costs include required spaces (renovated, temporary, 
or new) and the costs of relocating terminal operations. Operations phasing costs relate to the 
inefficiencies of ongoing terminal operations during construction (such as additional staff time) 
and are best determined through discussions with airport staff and tenants. 


The template separates the terminal functional spaces into financial cost center categories to 
maintain a relationship with the financial analysis of costs described in Chapter 9 of the Guidebook. 


Template Completion Steps and Notes (Table C-3) 

1. Review the project and terminal elements in the left-hand column. Add elements from 
the current project that are not represented. Gather space and cost data related to these 
elements. 

2. If phasing requires that holdrooms and aircraft parking positions be closed for construc- 
tion, the cost to temporarily replace those positions must be included if no existing unused 
positions are available. 

3. If the location for the temporary aircraft parking positions does not include adequate air- 
craft apron, costs to construct new apron must be included. 

4. Utility hookups to temporary facilities and relocation expenses are also project costs. These 
costs can be incorporated into the unit costs for temporary facility construction. 

5. The costs of constructing replacement facilities for airport functions within any expanded 
terminal footprint must be calculated as project costs. Demolition of existing adjacent and 
conflicting structures should be included. 

6. “Terminal Rentable Space” includes airline operating areas (ticketing, holdrooms, opera- 
tions offices, etc.) that are not leased directly to airlines and are typically charged on a per 
use basis. 

7. Design and construction of airline leased space may have different requirements and costs 
than design and construction of airline common use space and should be reflected in square 
foot unit costs, to the extent such costs can be determined. However, airline leased and com- 
mon use spaces can be assumed to have the same square footage costs during early stages of 
the planning and evaluation. 

8. “Building and Operational Systems” typically require professionally prepared estimates. 

9. Phasing costs can be roughly estimated as a percentage of construction costs with advice 
from program managers, airline staff, and airport staff. 

10. Project contingency estimates should not be less than 10 percent to 20 percent of estimated 
construction cost in the early planning phases of a project. Contingency estimates should 
be distributed among defined construction phases. 


C.3 Performance Evaluation Template (Table C-4) 


The number of elements, functions, and characteristics of a terminal that must be considered 
when alternative concepts or options are being considered indicates that a process is needed to 
organize the evaluation. The process must take into account: 


e The goals of the project; what it is intended to achieve, 
e How well each option meets the terminal’s functional requirements, and 
e The relative importance of the goals and requirements. 


Two significant elements in the evaluation are (1) determining a measurable method to rate 
the various terminal characteristics in a way that is applicable to all measures and (2) determin- 


ing the appropriate balance of importance among the evaluation measures. Most qualitative 
measures can be rated in a good/better/best or poor/average/good range; for summary purposes, 
these ranges can be assigned values from 1 to 5, 1 to 10, or —2 to +2, etc. Typically, low and 
negative numbers represent poor results and high and positive numbers represent good results. 


Quantitative measures should also incorporate consideration of relative ranges. For example, 
a range of required passenger walking distances might be rated 1 for longer walk distances and 
5 for shorter walk distances. 


Measures should be weighted for relative importance. It is easy to bias an evaluation 
by including more measures related to a particular terminal function than another (for 
example, including five measures related to the ticketing area but only two measures related 
to the security screening checkpoint). This effect can be minimized by weighting the mea- 
sures before the evaluation. Such weighting should be performed by vote of staff and/or 
stakeholders. 


The performance evaluation is only one of several analyses and tools used to select the pre- 
ferred outcome. Others include the financial evaluations and the judgments of senior staff and 
community leaders. 


Template Completion Steps and Notes (Table C-4) 

1. From a list of project strategic goals, objectives, and facility requirements, select representa- 
tive measures that characterize the project. This selection should be in conjunction with the 
facility gap and requirements analyses (discussed in Guidebook Chapters 7). 

2. Select a performance rating method for each measure. The template uses 1 low to 5 high. 

3. Select a relative weighting for each measure or category of measures. For example, all tick- 
eting related measures could be counted as one category with one weighting. The mean 
relative weighting is equal to 1.5. A relative weighting greater than 1.5 signifies an increased 
importance for this facility relative to the average, and vice versa. 

4. Assigned weights should reflect the answers to questions: Is this measure more important 
than another? Twice as important? Half as important? (Keep in mind that a measure with low 
performance results but high weighting can produce a higher score than a highly important 
measure with a low performance rating.) 

5. Assign performance values to the measures. 

6. Multiply performance values by weighting levels and record the results in the weighted 
matrix. 

7. Total and analyze the results. Cross check the perceived validity of the results. 


C.4 Project Funding Availability Template 
(Table C-5 and Table C-6) 


The purpose of the Project Funding Availability Template is to allow the user to estimate 
the total funds available for a terminal renewal or replacement project based on operat- 
ing, growth, project, and financing assumptions entered into the template. The template is 
designed to account for future available airline revenues, passenger facility charge (PFC) rev- 
enues, bond proceeds, and other available funding sources, such as Federal Aviation Admin- 
istration (FAA) grants and state and local funds, to determine the total funding available 
during construction of the project and to pay debt service on bonds issued for the project. 
This template contains financially specific decision variables that require knowledge of the 
airport’s financial position and the overall economic environment. The placeholder assump- 
tions are related to the City Airport example detailed in the Guidebook and are solely to be 
used for comparison purposes. 
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C.4.1 Input Tab (Table C-5) 


The Project Funding Availability Input tab allows the user to input all of the required assump- 
tions and to see the resulting effects on funding availability. Each of the required assumptions, 
described below, will affect the estimated total funding availability for the project. The user 
may adjust certain assumptions while holding others constant to determine the effect of those 


assumptions. 


Template Completion Steps and Notes (Table C-5) 


Operating Assumptions 


L, 


Enplaned Passengers—The number of enplaned passengers in the baseline (current) year 
of the analysis. 

Current CPE—The total airline cost per enplaned passenger (CPE) at the airport in the 
baseline (current) year of the analysis. 

Non-airline Revenues—The total amount of revenues received by the airport operator 
from other than airline sources in the baseline (current) year of the analysis. 

Investment Earnings—All earnings gained on cash funds in the baseline (current) year of 
the analysis. 

Operating Expenses—The total amount of operation and maintenance (O&M) expenses 
incurred by the airport operator in the baseline (current) year of the analysis. 

PFC Collection Rate—The rate at which the airport operator collects a PFC, typically $4.50. 
This collection rate was assumed to be constant throughout the analysis. 

Beginning PFC Balance—The amount of uncommitted PFC revenues available to the air- 
port enterprise at the time of the analysis. 

Beginning Cash Balance—The amount of uncommitted cash available to the airport 
enterprise at the time of the analysis. Typically this is the beginning balance of the airport 
operator’s discretionary fund. Annual cash expenditures may be entered in the “Additional 
Inputs” section. 

Entitlements—If the airport received FAA Airport Improvement Program (AIP) entitle- 
ment grants and those entitlement grants are available to be applied to future projects, then 
the user enters “Yes;” otherwise, entitlement grants will not be incorporated in the analysis. 
In calculating entitlement grants in the analysis, the maximum entitlement using the FAA’s 
enplanement-based calculation is assumed. 


Growth Assumptions 


A constant growth rate is assumed throughout the planning period. 


10. 
ih. 


12. 


13. 


Enplaned Passenger Growth Rate—The forecasted annual growth in enplaned passengers. 
Non-airline Revenue Growth—In the analysis template, non-airline revenue growth is 
equal to enplaned passenger growth plus a fraction for inflation. The user enters the percent- 
age of inflation affecting growth in the template. For example, if enplaned passenger growth 
is set at 2.25 percent, inflation is set at 3 percent and 50 percent of inflation is assumed to 
affect nonairline revenue growth; then, the calculated nonairline revenue growth is 3.75 
percent (i.e., 2.25 percent + 1.5 percent). 

Operating Expense Growth—Operating expense growth is a function of inflation in the 
template. O&M expenses are assumed to increase at the rate of inflation and the user 
enters an amount of assumed growth not connected with inflation. For example, if infla- 
tion is set at 3 percent and expenses are assumed to increase at 1 percent regardless of 
inflation, then the user enters “1 percent” and the calculated O&M expense growth is 
equal to “4 percent.” 

Inflation—The assumed rate of annual inflation; also affects growth in non-airline revenue 
and O&M expenses. 


Project Assumptions 


14. 


1S. 


16. 


17. 


18. 


Project Impact on Non-airline Revenues—The user enters the net impact of the terminal 
project on terminal non-airline revenues for the year the project becomes fully operational. 
For example, a terminal project may yield a 10 percent increase in nonairline revenues 
resulting from additional concession opportunities; in this case, the user enters 10 percent. 
If a terminal project reduces nonairline revenues, then the user sets the project impact to a 
negative amount. 

Project Impact on Operating Expenses—The user enters the net impact of the terminal 
project on terminal O&M expenses for the year the project becomes fully operational. 
For example, a terminal project may increase operating expenses 10 percent due to addi- 
tional terminal square footage; in this case, the user enters 10 percent. If a terminal project 
reduces O&M expenses, then the user sets the project impact to a negative amount. 
Targeted Future CPE (non-escalated)—The total airline cost per enplaned passenger tar- 
geted by the airport operator after the terminal project becomes fully operational. This 
amount should be entered in current year dollars. 

Years until Bonds Issued—The number of years, from the current year, until the airport 
operator plans to issue bonds for the terminal project. The time period between the year 
bonds are issued and the year the terminal becomes fully operational determines the amount 
of capitalized interest in the financing assumptions. 

Years until Project Is Operational—The number of years, from the current year, until the 
terminal project is fully operational. If the project has multiple phases, the user enters the 
year in which the last phase is expected to be complete. 


Financing Assumptions 


19, 


20. 


Dik 


22. 


Bond Interest Rate—The assumed interest rate of the bonds issued for the terminal project 
(e.g., 6 percent). 

Capitalized Interest Rate—The short term interest rate on debt service capitalized from the 
issuance of the bonds until the project is operational. Amortization and capitalized interest 
periods are determined based on the number of years until bonds are issued for the project 
and until the project is fully operational. 

Bond Coverage Ratio—Assumed amount of coverage required on annual bond debt service 
(e.g., 1.25 times annual debt service). 

Rolling Coverage—User must select “Yes” or “No” from the dropdown menu. “Yes” 
indicates that the bond coverage account will be funded by bond proceeds and will roll- 
over each year. “No” indicates that debt service coverage will be collected each year from 
airline revenues. Rolling coverage is recommended to maximize available funds for the 
project. 


Additional Inputs 


23% 


Annual Factors—Other factors that affect total project funding availability, but are not 

necessarily a fixed amount are included within the additional inputs section. The following 

items may be entered into the analysis on a year-by-year basis: 

« Existing debt service to be paid with airport revenues. 

« Estimated future debt service associated with other projects (e.g., the Capital Improve- 
ment Program [CIP]). 

« Existing debt service to be paid with PFC revenues. 

« Estimated PFC pay-as-you-go amounts for other projects. 

« Estimated cash expenditures to fund other capital projects (e.g., CIP). 

* Other available funding sources, such as: FAA discretionary grants, state and local grants, 
and local cash available to be spent on the terminal project. 


Analysis Templates 
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C.4.2 Output (Table C-6) 


The next tab of the template provides a table that presents the specified assumptions as well 


as the debt capacity, bond proceeds available for the project, and the total funds available for the 
project. Each calculation is provided in current year and escalated dollars, along with a graph 
comparing the two. 


Debt Capacity—Represents the total amount of debt the airport operator may issue for the 
project; this amount is equal to the par amount of the bonds. This amount includes the pro- 
ceeds for construction, capitalized interest, costs of issuance, and funding the debt service 
reserve and coverage accounts. 

Bond Proceeds Available for Future Project—Represents the amount out of the total debt 
capacity that can be used to fund project expenditures. 

Total Funds Available for Future Project—Represents the full project funding capacity of 
the airport enterprise. This capacity includes the bond proceeds available for the project, plus 
excess airport revenues, excess PFC revenues available, and other available funding before 
and during construction of the project. The annual detail of these revenues is included in the 
“Capacity-Cash Flow” tab. 


c.4.3 Template Backup Detail 


Included in the template are two backup detail tabs showing the cash flow funding availability 


analysis and the bond proceeds calculation. 


Cash Flow Funding Availability—Presents projected total revenues less O&M expenses and 
debt service for each year, based on the assumptions entered on the Input tab, with a cumulative 
total of excess revenues available to fund the project. For the year in which the terminal becomes 
fully operational, the total annual excess revenues would then be used to pay debt service. 
Calculation of Bond Proceeds—The debt service amount calculated on the Cash Flow Fund- 
ing Availability tab is then divided by an amortization factor based on the financing assump- 
tions input into the template to determine debt capacity. Capitalized interest, bond issuance 
fees, debt service reserve funding, and debt service coverage account funding are subtracted 
to calculate the bond proceeds available for the project. 


The cumulative total funds available for future projects in the year the project becomes fully 


operational is added to the calculated amount of bond proceeds to produce the total funds 
available. 


APPENDIX D 


Relevant ACRP Studies 
and Other Publications 


D.1 Airport Development Planning and Financing 


1) ACRP Project 11-03, Synthesis 01, Innovative Finance and Alternative Sources of Revenue for 
Airports, Transportation Research Board, Washington, D.C., 2007. 

This synthesis study is intended to inform airport operators, stakeholders, and policy- 
makers about alternative financing options and revenue sources currently available or that 
could be available in the future in the United States. The report provides a brief overview 
of common capital funding sources used by airport operators, a review of capital financing 
mechanisms used by airports, descriptions of various revenue sources developed by airport 
operators, and a review of privatization options available to U.S. airport operators. 


2) ACRP Project 11-03, Synthesis 13, Effective Practices for Preparing Airport Improvement Pro- 
gram Benefit-Cost Analysis, Transportation Research Board, Washington, D.C., 2009. 
Airport Improvement Program (AIP) authorizing legislation requires that airports applying 
for funding of capacity-enhancing projects needing more than $5 million in discretionary funds 
conduct a benefit-cost analysis (BCA). The objective of this synthesis is to describe successful 
assessment techniques that can be used by airports in performing BCAs for hard to quantify 
benefits from projects needing more than $5 million in AIP discretionary funding. 


3) ACRP Project 11-03, Synthesis 19, Airport Revenue Diversification, Transportation Research 
Board, Washington, D.C., 2010. 

Airports are increasingly focused on diversifying their revenue streams in response to 
airline industry consolidation and emphasis on lowering costs. Synthesis 19 provides an 
overview of how the business model for airports has changed, and how alternative revenue 
development fits within the airport planning process and reviews various strategies that 
airports employ to leverage their resources. 


4) ACRP Report 16, Guidebook for Managing Small Airports, Transportation Research Board, 
Washington, D.C., 2009. 

ACRP Report 16 provides comprehensive advice on resources and techniques that can be 
applied to meet responsibilities that operators and managers of small airports have includ- 
ing: financial management, oversight of contracts and leases, safety and security, noise con- 
trol, community relations, compliance with federal grant conditions, facility maintenance, 
and capital improvements. 


5) ACRP Report 20, Strategic Planning in the Airport Industry, Transportation Research Board, 
Washington, D.C., 2009. 

ACRP Report 20 is a guidebook for airport managers and policymakers using strategic 
planning to guide their decision-making process. The report links business concerns of 
managing an airport with other planning efforts, such as those conducted as part of a master 
planning process. The guidebook includes proven traditional techniques and tools that have 


D-2 Guidebook for Evaluating Terminal Renewal Versus Replacement Options 


been effectively applied by some airport executives, as well as innovative practices that are 
emerging in the airport and other industries. 


6) ACRP Report 26, Guidebook for Conducting Airport User Surveys, Transportation Research 
Board, Washington, D.C., 2009. 

ACRP Report 26 explores the basic concepts of survey sampling and the steps involved 
in planning and implementing a survey. The guidebook also examines the different types 
of airport user surveys and includes guidance on how to design a survey and analyze its 
results. 


7) ACRP Report 36, Airport/Airline Agreements—Practices and Characteristics. Transportation 
Research Board, Washington, D.C., 2010. 

ACRP Report 36 provides a tool to assist both airport operators and airlines during busi- 
ness arrangement negotiations by describing the range of business relationships between 
airports and airlines (including the underlying rates and charges methodologies), present- 
ing a general negotiation process and schedule, identifying key information for a negotia- 
tion, identifying the various issues that typically surface, describing the various alternatives 
for resolving potential conflicts and issues, and identifying the linkages among these various 
critical issues. 


8) ACRP Report 42, Sustainable Airport Construction Practices, Transportation Research Board, 
Washington, D.C., 2011. 

ACRP Report 42 explores a set of best practices, methods, procedures, and materials 
that if implemented during construction may have a sustainable and positive economic, 
operational, environmental, or social effect. The report includes the collection of sustainable 
airport construction practices in a searchable, filterable spreadsheet format on CRP-CD-88, 
which is packaged with the report. 


9) ACRP Report 43, Guidebook of Practices for Improving Environmental Performance at Small 
Airports, Transportation Research Board, Washington, D.C., 2011. 

ACRP Report 43 outlines federal environmental regulations and requirements and 
identifies activities in which airport operators can be proactive in promoting environ- 
mental stewardship. As a quick reference, summary graphics provide information per- 
taining to the cost and savings as well as the necessary knowledge and amount of time 
needed to implement a particular activity. In addition, there are five case studies that 
discuss environmental initiatives already undertaken at airports that can serve as a guide 
for other airports. 


10) ACRP Report 49, Collaborative Airport Capital Planning Handbook, Transportation Research 
Board, Washington, D.C., 2011. 

ACRP Report 49 provides guidance to those in the airport community who have respon- 
sibility for, and a stake in, developing, financing, managing, and overseeing an airport capi- 
tal plan and the individual projects included in it. The handbook provides guidance on 
appropriate performers for each task in the collaborative planning process, and defines and 
describes the different ways to communicate to help ensure effective exchanges between 
internal and external stakeholders. 


11) ACRP Project 11-03, Synthesis 21, Airport Energy Efficiency and Cost Reduction, Transportation 
Research Board, Washington, D.C., 2010. 
ACRP Synthesis 21 explores energy efficiency improvements being implemented at airports 
across the country that are low cost and short payback. 


12) ACRP Project 11-03, Synthesis 27, Airport Self-Inspection Practices, Transportation Research 
Board, Washington, D.C., 2011. 


13) 


14) 


15 


Sy 


16 


ele 


18) 


Relevant ACRP Studies and Other Publications 


ACRP Synthesis 27 provides insight into common airport self-inspection practices. A 
comprehensive self-inspection program includes the components of training; inspecting; 
reporting discrepancies and findings; follow-up, resolution, and close-out; and quality con- 
trol. The report may be useful to airports in benchmarking their self-inspection programs to 
peer airports and practices considered successful by regional U.S. Federal Aviation Admin- 
istration personnel. 


Airports Council International (ACI), Policies and Recommended Practices Handbook 2009, 
Airport Council International, Geneva, Switzerland, November 2009. 

This handbook contains the current policies of the organization for use by the staff of 
ACI World and the regional offices and by ACI representatives at international meetings. 


Federal Aviation Administration, Airport Business Practices and Their Impact on Airline Com- 
petition, United States Department of Transportation, Washington, D.C., October 1999. 

This order provides guidance and procedures to be used by FAA personnel in the admin- 
istration of the Passenger Facility Charge (PFC) Program. The guidance and procedures 
reflect established FAA practices that have successfully met the statutory and regulatory 
requirements of the PFC Program. The guidance and procedures are current as of the date 
of issuance of this order and incorporate all changes to the PFC Program introduced by the 
Wendell H. Ford Aviation Investment and Reform Act for the 21st Century (AIR 21), as 
well as prior legislation. 


Federal Aviation Administration, Airport Capital Improvement Plan, United States Department 
of Transportation, Washington, D.C., August 22, 2000. 

This order prescribes the development of the national Airports Capital Improvement 
Plan (ACIP). The ACIP serves as the primary planning tool for systematically identifying, 
prioritizing, and assigning funds to critical airport development and associated capital needs 
for the national airspace system (NAS). The ACIP also serves as the basis for the distribution 
of grant funds under the AIP. 


Federal Aviation Administration, Airport Improvement Program Handbook, United States 
Department of Transportation, Washington, D.C., June 28, 2005. 

This order provides guidance and sets forth policy and procedures to be used in the 
administration of the AIP. Several FAA orders and advisory circulars are referred to in this 
directive. The references appear as the basic publication number without any suffix. How- 
ever, the latest issuance of the publication should be used as the reference. 


Federal Aviation Administration, Land Acquisition and Relocation Assistance for Airport 
Projects, United States Department of Transportation, Washington, D.C., August 1, 2005. 
This order provides guidelines and identifies responsibilities for FAA acceptance and mon- 
itoring of airport-sponsor compliance with provisions of the Uniform Relocation Assistance 
and Real Property Acquisition Policies Act (Uniform Act) (42 USC 4601 et seq.), as amended, 
on airport projects receiving federal financial assistance. This order incorporates all appli- 
cable requirements as provided in the Uniform Act implementing regulation 49 CFR Part 
24, Uniform Relocation Assistance and Real Property Acquisition for Federal and Federally 
Assisted Programs (Federal Register 70, No. 590, January 4, 2005, and as may be amended). 


Federal Aviation Administration, National Environmental Policy Act (NEPA) Implementing 
Instructions for Airport Projects, United States Department of Transportation, Washington, 
D.C., April 28, 2006. 

This order provides information to FAA Office of Airports personnel and others inter- 
ested in fulfilling NEPA requirements for airport actions under the FAA’s authority. This 
order is part of FAA’s effort to ensure its personnel have clear instructions to address poten- 
tial environmental effects resulting from major airport actions. In preparing FAA Order 
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19) 


20) 


21) 


22) 


5050.48, the Office of Airports has made it consistent with FAA Order 1050.1E.2. Informa- 
tion on federal environmental laws other than NEPA appears in another document titled 
An Environmental Desk Reference for Airport Actions. The Office of Airports will publish 
notices in the Federal Register announcing the Desk Reference’s availability. 


Federal Aviation Administration, Passenger Facility Charge, United States Department of 
Transportation, Washington, D.C., August 9, 2001. 

This order provides guidance and procedures to be used by FAA personnel in the admin- 
istration of the PFC Program. The guidance and procedures reflect established FAA practices 
that have successfully met the statutory and regulatory requirements of the PFC Program. 
The guidance and procedures are current as of the date of issuance of this order and incor- 
porate all changes to the PFC Program introduced by the Wendell H. Ford Aviation Invest- 
ment and Reform Act for the 21st Century (AIR 21), as well as prior legislation. 


Fitch Ratings, Airports Rating Criteria Handbook for General Revenue, Passenger Facility 
Charge, and Letter of Intent Bonds, New York, N.Y., March 12, 2007. 

Fitch Ratings published methodology of how it reviews the economic, market, financial, 
and other factors in determining a rating for various types of airport related debt. 


International Air Transport Association (IATA), Airport Development Reference Manual, 
Ninth edition, January 2004. 

The Airport Development Reference Manual (ADRM) represents a consolidation of best 
industry practice with respect to the development of world-class airports through better 
design. Its content reflects the recommendations of IATA experts in all areas of airport 
planning, development, financing and operation, as well as input from world-renowned 
industry specialists and organizations keen to promote the development of world-class air- 
port facilities. 


Roper, Kathy O., “A White Paper on Strategic Facility Planning,” International Facility Man- 
agement Association, Houston, TX, 2009. 

Strategic facility planning (SFP) is a process that can lead to better, more proactive deliv- 
ery of services from a facility management organization to its stakeholders. The time taken 
to carry out SFP is well spent in that it helps to avoid mistakes, delays, disappointments, 
and customer dissatisfaction. It can actually allow facility plan implementations to run 
more quickly and smoothly. This white paper provides information on the SFP process, its 
requirements and benefits, and gives a facility manager the basic tools to launch and success- 
fully complete SFP for the supported organization. Definitions are provided in an appendix 
to help clarify terms quickly or for reference. A process model is also provided to support 
visual thinkers and learners. 


D.2 Terminal Building and Systems Design 


1) 


2) 


Airports Council International, Guidance Manual: Airport Greenhouse Gas Emissions Manage- 
ment, ACI World Environment Standing Committee, 1st Edition, November 2009. 

This document speaks to airports about the things they can do to manage and reduce emis- 
sions. There are arguments for changing infrastructure out and while there is a cost, there is 
also a cost savings such as the installation of LED lights and variable speed ventilation fans 
literally paying for themselves over time. There are the regulatory drivers that may vary from 
state to state although the US Environmental Protection Agency is requiring mandatory 
reporting for large GHG emissions sources, which airports would classify as. There is mention 
of a corporate responsibility airports may feel as being a good neighbor to the community. 


Airports Council International, Policies and Recommended Practices Handbook, Seventh Edi- 
tion, November 2009. 


3) 


Relevant ACRP Studies and Other Publications 


Section 6.2 titled Emissions and Local Air Quality addresses best practices airports could 
follow in order to lessen their impact on the environment. Subsection 6.2.10 addresses best 
practices to be considered for airport infrastructure, suggesting that stationary sources can 
emit a significant amount of pollutants. Section 6.3 discusses greenhouse gas emissions and 
climate change. In subsection 6.3.1, airport utility plants are mentioned as an infrastructure 
area for upgrades to lessen impact. The main focus of this chapter is actually determining 
emissions and pollutant types by measuring. Oftentimes, aircraft are considered the larger 
outpourer of pollutants but airport infrastructure needs to be recognized as well. Subsec- 
tion 6.3.7 speaks to recommendation for new buildings to employ best practice energy effi- 
ciency and GHG technology, and that existing buildings be reviewed to ascertain areas of 
deficiencies. Section 6.4 speaks to the sustainability of the airports infrastructure. 


ACRP Report 10, Innovations for Airport Terminal Facilities, Transportation Research Board, 
Washington, D.C., 2008. 

ACRP Report 10 discusses the recent worldwide developments in landside facilities design 
and discusses future trends and innovative passenger service/processing concepts. Discus- 
sions focus on innovative approaches that improve the experience of passengers between 
the airport entrance and the secure portions of the passenger terminal, particularly as it 
relates to needs of an aging population. The innovations and concepts developed as part of 
this research effort were focused on those that could be implemented within the next 5 to 
10 years at large- and medium-hub airports. 


ACRP Research Results Digest 2, Model for Improving Energy Use in U.S. Airport Facilities, 
Transportation Research Board, Washington, D.C., 2007. 

Research Results Digest 2 presents data on U.S. airports’ utilization of 11 major energy 
management practices, offers a set of best practices for reducing energy use, and summarizes 
three case studies of recent recommissioning projects that resulted in significant reductions 
in energy use. Among the various comparative tables are potential energy indices for utility 
and energy costs on the basis of square foot, and in terms of enplanements. 


5) ACRP Project 11-03, Synthesis 10, Airport Sustainability Practices, Transportation Research 


Board, Washington, D.C., 2008. 

This synthesis study informs airport operators, stakeholders, and policy makers about 
a range of airport sustainability practices gathered from a literature review and web-based 
survey. It specifically targets airport operators and provides a snapshot of airport sustain- 
ability practices across the triple bottom line of environmental, economic, and social issues. 


6) ACRP Project 11-03, Synthesis 21, Airport Energy Efficiency and Cost Reduction, Transporta- 


tion Research Board, Washington, D.C., 2010. 

Synthesis 21 documents energy efficiency improvements being implemented at airports 
across the country that are low cost and short payback by means of a survey, interviews, and 
a literature review. It targets terminal managers of small airports, staff, consultants, and 
other stakeholders interested in energy efficiency. 


7) ACRP Project Al1-03, Synthesis 20, Airport Terminal Facility Activation Techniques, Trans- 


portation Research Board, Washington, D.C., 2010. 

This synthesis study is intended to inform airport terminal operators and those involved 
in the facility activation process about lessons learned during recent airport facilities open- 
ings so that effective airport terminal facility activation practices can be identified and shared 
across the industry. Information was largely gathered from individuals involved with one or 
more terminal activations at 14 domestic and international airports. 


8) ACRP Report 25, Airport Passenger Terminal Planning and Design, Volume I: Guidebook, 


Transportation Research Board, Washington, D.C., 2010. 
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ACRP Report 25 provides guidance in planning and developing airport passenger termi- 
nals and assists users in analyzing common issues related to airport terminal planning and 
design. The guidebook addresses the airside, terminal building, and landside components 
of the terminal complex; describes the passenger terminal planning process and the impor- 
tant criteria and requirements needed to address emerging trends and create solutions for 
airport passenger terminals. 


9) ACRP Report 30, Reference Guide on Understanding Common Use at Airports, Transporta- 


tion Research Board, Washington, D.C., 2010. 

Common Use is a facility allocation and management approach intended to maximize 
airport facility access and allocation through non-dedicated resources. ACRP 30 provides a 
guidebook for airport operators, airlines, and other entities interested in considering com- 
mon use initiatives. The Reference Guide considers common use as more than simply tech- 
nology and includes analysis and review of all areas and functions within an airport that 
might be affected by a non-dedicated shared-use facility. This Guide identifies common use 
issues and opportunities and provides guidance for decision-making efforts, recognizing 
that there are a multitude of common use approaches and variables. 


10) ACRP Report 40, Airport Curbside and Terminal Area Roadway Operations, Transportation 


11) 


12) 


13) 


14) 


Research Board, Washington, D.C., 2010. 

ACRP Report 40 includes guidance on a cohesive approach to analyzing traffic opera- 
tions on airport curbside and terminal area roadways. The report examines operational per- 
formance measures for airport curbside and terminal area roadway operations and reviews 
methods of estimating those performance measures. The report includes a quick analysis 
tool for curbside operations and low-speed roadway weaving areas, highlights techniques for 
estimating traffic volumes, and presents common ways of addressing operational problems. 


ACRP Report 52, Wayfinding and Signing Guidelines for Airport Terminals and Landside, 
Transportation Research Board, Washington, D.C., 2011 

ACRP Report 52 is designed to provide airports with the tools necessary to help passen- 
gers find their way in and around the airport. The guidelines focus on four areas of the air- 
port: (1) roadways—both on-airport, and off-airport access roads; (2) parking; (3) curbside 
and ground transportation; and (4) terminal. In addition, the guidelines discuss developing 
a wayfinding strategy; the use of technology and visual displays; and color, fonts, and sizes. 


ACRP Project 11-03, Synthesis 8, Common Use Facilities and Equipment at Airports, Trans- 
portation Research Board, Washington, D.C., 2008 

This synthesis explores common use technology that enables an airport operator to take 
space that has previously been exclusive to a single airline and make it available for use by 
multiple airlines and their passengers. 


Clean Airport Partnership, 10 Airport Survey—Energy Use, Policies, and Programs for Termi- 
nal Buildings, A Report to the U.S. Department of Energy, Office of Energy Efficiency and 
Renewable Energy, May 16, 2003. 

This survey of ten airports provides information on the policies and programs that these 
airports have developed to monitor and maximize energy efficiency; information allow- 
ing comparisons for energy use on a square-foot basis between the various airports and at 
buildings within the same airport. Interestingly, while surveys document that investments 
in building efficiency can yield significant rewards, it provides evidence that new terminal 
construction may not in many cases be more energy efficient than older facilities, largely due 
to the more dramatic nature of new terminal construction. 


Federal Aviation Administration, Airport Design, Advisory Circular 150/5300-13 (and Change 
11), United States Department of Transportation, Washington, D.C., August 9, 2001. 


15) 


16) 


17) 


18) 


19) 


Relevant ACRP Studies and Other Publications 


This Advisory Circular presents guidance material for the planning and design of airport 
terminal buildings and related access facilities. It includes material and nomographs that 
provide general guidelines and approximations for determining space and terminal facil- 
ity requirements for planning purposes. AC 1-50/5360-9, Planning and Design of Airport 
Terminal Building Facilities at Nonhub Locations, contains guidance material for use in 
planning terminal facilities at low-activity airports. It may be used in lieu of or in conjunc- 
tion with AC 150/5300-13. 


Federal Aviation Administration, Airport Master Plans, AC 150/5070-6B, United States 
Department of Transportation, Washington, D.C., August 9, 2001. 

This Advisory Circular provides guidance for the preparation of Master Plans for airports 
that range in size and function from small, general aviation to large, commercial service 
facilities. The intent of this AC is to foster a flexible approach to master planning that directs 
attention and resources to critical issues. 


Kampschroer, Kevin, Federal Green Buildings Statement, US General Services Administration 
(GSA), July 21, 2010. 

The Office of Federal High Performance Green Buildings (OFHPGB) was created by 
Congress to enhance federal leadership in the field of large-scale sustainable real property 
portfolio management and operations. This statement provides an informational overview 
into the resources available from OFHPGB for green facility planning and justification. The 
statement includes not only cost savings for the building operation itself but also the reduc- 
tion of carbon footprints, reduction in worldwide energy consumption, and providing a 
healthier interior workplace for employees. 


Transportation Security Administration, Recommended Security Guidelines for Airport Planning, 
Design and Construction, Department of Homeland Security, Washington, D.C., June 15, 2006. 

This document presents recommendations for incorporating sound security consider- 
ations into the planning, design, construction, and modification of security-related airport 
facilities and airport terminal buildings. It consolidates information developed through the 
participation of the Transportation Security Administration and other government and 
aviation industry professionals. 


SITA, Baggage Report 2010. 

Since 2005, SITA has produced an annual baggage report, which is designed to offer all air 
transport industry stakeholders the latest facts, figures, and trends related to global baggage 
processing and management. 


U.S. Customs and Border Protection (CBP), Airport Technical Design Standards for Passenger 
Processing Facilities, Department of Homeland Security, Washington, D.C., August, 2006. 

This publication is to serve as the primary reference document for Airport Authorities, 
architect/engineering consultants, airport owners/operators and all CBP personnel involved 
with the planning, design, renovation, and development of CBP passenger processing facili- 
ties at airports. It integrates federal inspection elements, establishes unified primary inspec- 
tions, along with specialized secondary inspections. 


D.3 Benefit-Cost Analyses 


1) 


Abate, Douglas, Towers, Michael, Dotz, Richard, Romani, Luca, Luftkin, Peter, S., “The 
Whitestone Facilities Maintenance and Repair Cost Reference,” Whitestone Research, pub- 
lished annually. 

This publication is a comprehensive source of building maintenance & repair (M&R) cost 
statistics. It provides a collection of unique tools for answering simple but important questions. 
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3) 


The information is organized by both building type and by components like exterior enclosure, 
roofing, HVAC, etc. This publication can provide the M&R information that is required when 
performing the Life-Cycle Cost Analysis. 


Bernhardt, Eric, Ballard, Spencer, Richardson, Nora. “Capital Investment Decision-Making 
in a Slow Growth Environment,” LeighFisher Consultants, November, 2009. 

This article contains information on the methods and process of evaluation and justifica- 
tion of capital investments for airport terminal rehabilitation or replacement. It explains 
how the standard analyses have been primarily based on future demand compared to cur- 
rent capacity. Now, with the slower growth in demand, the evaluation should include cost 
benefit analyses of replacing older systems or entire facilities with ones that are more effi- 
cient and sustainable. This article can provide good insight into how the evaluation process 
has changed and what factors should have an impact on the decision to renovate or replace 
an existing terminal. 


Dell’'Isola, Alphonse, Kirk, Stephen, Life-Cycle Costing for Facilities, Reed Construction 
Data, 2003. 

This book is both a tutorial manual that explains how to perform Life-Cycle Cost Analysis 
(LCCA), and a reference manual with data on many of the building systems and compo- 
nents. The tutorial chapters provide an easy to follow step-by-step explanation of the entire 
LCCA process including complex LCC analyses. The reference data includes information on 
annual maintenance, energy demand, and replacement life. Also included in this publica- 
tion are LCCA Case Studies for various types of facilities and building systems, and forms 
that can be helpful in preparing the LCCA. 


Federal Aviation Administration, Benefit Cost Analysis on Airport Capacity Projects for FAA 
Decisions on Airport Improvement Program (AIP) Discretionary Grants and Letters of Intent 
(LOI), United States Department of Transportation, Washington, D.C., December 15, 1999. 

The policy for AIP grants, issued on June 24, 1997, was that, for all capacity projects for 
which an airport sponsor seeks $5 million or more in AIP discretionary funds, commencing 
in Fiscal Year 1998, a completed BCA must accompany the grant application. The policy for 
LOIs was that a BCA must be completed for any request for a LOI to be issued in Fiscal Year 
1997 and thereafter. The BCA policy covers those projects that will upgrade airport facilities 
to meet higher design standards and that will allow new classes or aircraft to use the airport. 
The BCA policy is not applicable to those projects undertaken solely for the objective of 
safety, security, conformance with FAA standards, or environmental mitigation. 


Fuller, Sieglinde, K., Petersen, Stephen, R., Life-Cycle Costing Manual, Federal Energy Man- 
agement Program (FEMP), 1996. 

This handbook is a guide to understanding how to perform an LCCA of investments in 
projects for federal buildings and facilities. This publication was originally aimed at sup- 
porting the FEMP LCC methods but has evolved into being one of the leading guides for 
conducting LCC analyses of buildings and building systems by both government agencies 
and the private sector. It is an excellent source for understanding the process and provides 
references to other publications and software. In addition to the manual, a supplement to 
Handbook 135, “Energy Price Indices and Discount Factors for LCC Analysis” is published 
annually by NIST to provide updated information. 


Horvath, James, L., Strychaz, Stan, Haigh, Ian, Kimmel, Matt, Commercial Square Foot 
Building Costs, Saylor Publications, Inc., published annually. 

This manual was designed to provide building cost data that can be used for preliminary 
planning and “ballpark” estimating. The manual is recognized as an industry standard by 
contractors, architects, lenders, planners, and appraisers. It is published annually and there- 
fore costs are based on current construction costs. The manual includes 65 building types, 
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including an airport terminal, and contains additional cost information on the various por- 
tions of the building and systems that are typically associated with terminals. This publica- 
tion can provide cost information for both major renovations and terminal replacements. 


Rohm, Howard, “A Balancing Act,” Performance Magazine, Volume 2, Issue 2, The Balanced 
Scorecard Institute. 

The Balanced Scorecard is a Performance Management system that can be used in any 
size organization to align vision and mission with customer requirements and day-to-day 
work, manage and evaluate business strategy, monitor operation efficiency improvements, 
build organization capacity, and communicate progress to all employees. 


Transportation Security Administration, Planning Guidelines and Design Standards for 
Checked Baggage Inspection Systems, Department of Homeland Security, Washington, D.C., 
January 20, 2009. 

This publication is fundamentally a planning guideline with TSA design standards for 
airport checked baggage inspection systems. It contains extensive information on the types 
of baggage handling systems along with cost and useful life expectancy of the equipment. 
Chapter 9 has the guidelines for calculating life-cycle costs for alternatives and includes 
average cost of the equipment. Chapter 5 contains information on the different types of 
systems and EDS machines. This publication can provide life-cycle expectancy and cost 
information for both major renovations and terminal replacements. 


D.4 Building and Facility Management 


1) 


APPA, Federal Facilities Council, Holder Construction, IFMA, NASFA, “A Framework for 
Facilities Lifecycle Cost Management—Framework, Glossary ¢& Definitions.” 

To help foster effective communication among public- and private-sector organizations 
with interests in infrastructure and real property, a charter, inter-association working group 
was formed. This report sets forth a guide for consistent use of appropriate terminology 
in order to enable effective communication among the various decision makers, building 
managers, operators, and technicians involved with facilities and physical infrastructure 
investment and management. 


Berger, David, “Ten Pitfalls to Avoid When Selecting a CMMS/EAM,” Western Management 
Consultants, 2009. 

This is a white paper to help guide facility managers in selecting software tools to help 
with Computerized Maintenance Management Systems/Enterprise Asset Management. 


Motamedi, Ali and Hammad, Amin, “Lifecycle Management of Facilities Components Using 
Radio Frequency Identification And Building Information Model,” IT Con, Journal of Infor- 
mation Technology in Construction—ISSN 1874-4753, June 2009. 

The article discusses Radio Frequency Identification (RFID) tags in an expanded and 
more integrated way for whole building life-cycle management. The Industry Foundation 
Classes (IFC) is standardizing interoperability as standard Building Information Model- 
ing (BIM). Completion of the IFC model has now led to a collaboration between National 
Building Information Model Standard (NBIM) and the Construction Operations Building 
Information Exchange (COBIE) with a vision for “an improved planning, design, construc- 
tion, operation, and maintenance process using a standardized machine-readable informa- 
tion model for each facility, new or old, which contains all appropriate information created 
or gathered about that facility in a format useable by all throughout its lifecycle.” The result 
is either existing or new facilities have life-cycle information recorded, tracked, and inte- 
grated for best business practice decisions on when a facility and/or components of the 
facility need to be rehabilitated or replaced. 
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The Whole Building Design Guide (WBDG), www.wbhdg.org. 

The WBDG, a program of the National Institute of Building Sciences, is a web-based 
portal providing government and industry practitioners with one-stop access to up-to- 
date information on a wide range of building-related guidance, criteria, and technology 
from a “whole buildings” perspective. Currently organized into three major categories— 
Design Guidance, Project Management, and Operations & Maintenance—at the heart of the 
WBDG are Resource Pages, reductive summaries on particular topics. 


Williams, E., Construction Operations Building Information Exchange (COBie), Whole Building 
Design Guide, October 4, 2010. 

COBie is acomponent of the Building Management Modeling (BIM) process. This document 
provides an overview of what COBie produces from an asset/facility management approach 
during the early stages of a buildings development. It discusses assets broken down as not just 
generators and HVAC systems but includes floors and walls, the structure itself to be considered 
an asset to be tracked and managed. The explanation is carried through form design data gather- 
ing to construction data input. The author offers various solutions given the individuality of each 
project and the availability of integrated software programs. 


Young, John, Convergence Yields Smarter Facilities: Practical Applications for Building Plan- 
ners and Operators, Journal of Building Information Modeling, Fall 2010. 

The author speaks about facility managers’ pressures to make their buildings “smarter.” 
Operating and maintaining buildings for longer periods of time requires retrofitting exist- 
ing buildings or designing and constructing new buildings to be sustainable for optimal 
occupancy and use and why GIS operability with BIM can help support the facility manager 
goals. The article discusses proximity analysis and why it is important to planners and for 
green building analysis. The integration of BIM and GIS creates a smarter facility and by 
better managing assets produces an eventual positive return on investment. 


D.5 Building and Facility Management Software/Tools 


1) 


3) 


AssetWorks, “AssetMAXX,” http://www.assetworks.com. 

AssetMAXX is a web-based solution to asset management, allowing users to securely 
maintain, collect, and retrieve data. It is reported to be the most comprehensive and flex- 
ible asset management tool available in the capital asset and real property tracking industry. 
This system appears to be more for tracking property assets and insurance. It supports 
maintenance repairs and history tacking. No printable brochure was available, but demos 
are available on line. This does not seem to be specifically applicable to airports. Many other 
facilities are mentioned but they do not parallel airport facility management. 


Cityworks, “Cityworks,” http://www.cityworks.com. 

Cityworks provides a comprehensive set of solution software for asset and work manage- 
ment along with add-on products that extend the user’s capabilities to conduct day-to-day 
business. This software appears to offer solutions that are GIS based for handling asset- 
management, permitting and licensing for city management. This does not appear compat- 
ible with airport management. 


IBM, “Maximo v7.1,” http://www-01.ibm.com/software/tivoli/products/maximo-asset-mgmt. 
This software provides asset lifecycle and maintenance management for all asset types on 
a single platform. It is used to help maximize the value of critical business and IT assets over 
their lifecycles by enforcing best practices that yield benefits for all types of assets, including 
transportation, production, delivery, facilities, communications and IT. Maximo is one of 
the most common systems in use at airports for computerized maintenance management. It 
is a tried and tested software solution. It can also be very costly. If an airport wants the Asset 
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Management feature they must first invest in the Maximo v7.1. If the investment is made 
this is a vast tool for airport management, including tracking, trending, resource manage- 
ment, maintenance, lifecycle costs, KPIs and reports. It is a very high-level solution but will 
be a large investment just for base licensing. 


Infor EAM, “Enterprise Asset Management,” http://www.datastream.net. 

Infor provides business-specific software to enterprising organizations, such as airports. 
With experience built-in, solutions assist organizations of all sizes in being more enterprising 
and adapting to rapid changes in the marketplace. The Enterprise Asset Management system 
offers solutions for maintenance, including scheduling preventive maintenance and assign- 
ing resources where they'll do the most good. It organizes where and why capital assets might 
fail, and plans for alternatives. It offers the ability to predict equipment problems so they can 
be prevented from happening. The system helps with inventory/warranty by reducing inven- 
tory and purchasing costs, and collects on warranty-related claims. There is no printable 
brochure but demos and other information are available at the website. Most of the elements 
of this software seem geared toward manufacturing agencies and not airport facilities. 


JD Edwards “EnterpriseOne,” http://www.oracle.com/us/products/applications/jd-edwards- 
enterpriseone/asset-lifecycle-management/index.html. 

This is an Oracle licensed technology solution. EnterpriseOne offers a suite of products 
including asset management, and life-cycle cost. The suites interact into each business sec- 
tor of the organization’s environment from finance and human resources to computer- 
ized maintenance management systems and day-to-day operations. Airports have used this 
system and with adequate training may utilize all that this robust system can offer. It is an 
expensive license to invest in but ties nearly all business sectors into one system. 


VFA Inc. “VFA. facility,” http://www.vfa.com/products-services/software-solutions/vfa- 
facility/vfa-facility-key-features. 

This software has assisted organizations in managing information regarding facility assets 
and leveraging that information to create capital projects, plans, and budgets. The key fea- 
tures include centralized information about facility assets, supporting the collection and 
management of a wide range of asset information, such as location, structure, type, uses, 
conditions, requirements and their associated costs, and related projects and plans. 

This software offers a number of useful tools and does seem to be compatible for an air- 
port environment and is also compatible with MAXIMO CMMS. 


WebTMA, “Maintenance Management Software Solutions,” http://tmasystems.com/tma_ 
products.asp. 

This is a scalable, web-based solution that uses Microsoft .NET technology. It allows users 
to access the software via any standard web browser. Base module offers the functionality to 
manage work orders and preventive maintenance. Software also features project manage- 
ment, time manager, materials management, and contractor management modules. This 
company offers both desktop and web-based solutions. They appear to have clients in the 
aviation industry. The software seems to be a robust CMMS system with many tools for 
asset management. 
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Abbreviations and acronyms used without definitions in TRB publications: 


AAAE American Association of Airport Executives 
AASHO American Association of State Highway Officials 
AASHTO American Association of State Highway and Transportation Officials 
ACI-NA Airports Council International—North America 
ACRP Airport Cooperative Research Program 

ADA Americans with Disabilities Act 

APTA American Public Transportation Association 

ASCE American Society of Civil Engineers 

ASME American Society of Mechanical Engineers 

ASTM American Society for Testing and Materials 

ATA American Trucking Associations 

CTAA Community Transportation Association of America 
CTBSSP Commercial Truck and Bus Safety Synthesis Program 
DHS Department of Homeland Security 

DOE Department of Energy 

EPA Environmental Protection Agency 

FAA Federal Aviation Administration 

FHWA Federal Highway Administration 

FMCSA Federal Motor Carrier Safety Administration 

FRA Federal Railroad Administration 

FTA Federal Transit Administration 

HMCRP Hazardous Materials Cooperative Research Program 
IEEE Institute of Electrical and Electronics Engineers 


Intermodal Surface Transportation Efficiency Act of 1991 
Institute of Transportation Engineers 


NASA National Aeronautics and Space Administration 
NASAO National Association of State Aviation Officials 

NCFRP National Cooperative Freight Research Program 
NCHRP National Cooperative Highway Research Program 
NHTSA National Highway Traffic Safety Administration 

NTSB National Transportation Safety Board 

PHMSA Pipeline and Hazardous Materials Safety Administration 
RITA Research and Innovative Technology Administration 
SAE Society of Automotive Engineers 


SAFETEA-LU Safe, Accountable, Flexible, Efficient Transportation Equity Act: 
A Legacy for Users (2005) 


TCRP Transit Cooperative Research Program 

TEA-21 Transportation Equity Act for the 21st Century (1998) 

TRB ‘Transportation Research Board 

TSA Transportation Security Administration 
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